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kind a Reception at his 
firſt Addreſs, chat he is 
ge delighted wich a Pretence 
o make you a ſecond. 
17 1200 — was, to preſent 
Your Lordſhip with irnper ſect Copie 

aſter my manner, of the Originals of 
ſeveral Famous French Philoopters, draun 
by one of the beſt Hands, that of the 


moſt Ingenious Fontenell than whom 
Sit 


9 


M' - 5H be Dedication. | 


Sir Godfrey | * Fee 0 


. hardly 
1 able Likene N 
Now, my Lord, Tam ere enter. 
tain You with a picture nother kind, 


drawn by an Honeſt Plain Dutch Philoſo- 5 


pher z vid a Sketch of Divine Wiſdom and 


Providence diſplay'd in the Works of the C- 


ation ; © whoſe maſterly Strokes affect the 


Mind with a due Admiration for the Ori- 
ginal, which he has ſo well Copied, | 


This Treatiſe of Philoſophy, the Author 
calls The Right ſe of the Contemplation Ki hr the 

World, &c. "Thro the whole of 

chere runs ſuch a Strain of — | 

Piety, that! doubt not but his good in- 

tentions, (even tho he had not execut- 


5 | . ed them ſo well as he has done) muſt 


have already procured him the inward 
Satisfaction of that Glorious Promiſe 

made to the Father of the Faithful, and 

thro' him to all Believers ; I will be thy 


Shield and Fern, great Re ward,” 


u ar 


% yLord: 1beg ede 0 ball the Learned 
pi uf e becauſe, like thoſe W Z 


Belo hela he has le Well bell pre 
47: * E N 

by the ſtrongeſt Arguments, Ob/er 
2 Falli, und — avi drawn from 
Bapirimmit, It were to de Wied, that he 
had apply d the Texts of Seripture, which 
he quotes, a4 properly ac he Hat done hls 
Philoſophical ſiderations 3" but ſince 
he has not ſo well ſucceeded in what 
may be call d his Divinity, I have left ſeve- 
ral of the Texts out of this Tranſlation | 
but have retrench'd none of hisGloſſes up: 
on the particular Texts by him quoted, 
nor any of his Glorious Tautologies, in 
which he does fo often call upon Atheiſts 
and Infidels excepting where his Comment 
is wrong, or the Repetitions are too tedious 
2 | hope, unneceſſary, even for convin- 
_ cing of thoſe unhap 125 Men to whom he 
10 reſſes himſelf ;of whom it may be pro» 
noune'd, that if they ſtill perſiſt in the 
Denial ofa Gov 1 ſo many irrefrag 
able Arguments, drawn from the wonder 
ful Structure of Humane Bodies, and — 
5 0 
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05 a very able Prelate (now with God) 
and one mighty in Scripture-Learning, 


har met with bs teachi 
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Salli a Philoſopher and a 4 


as the Royal Society well know, how 
nent your Lordſhip is in the firſt of t . 
ualificationszſo many of thec hg — 4 


has openly profels'd, thatthe Lord Pax 
is one of the greateſt Divine: in England. 
And here, my Lord, it may not be amiſ 


to ſuggeſt to You, how great a Trouble | 
my Author t 


ho by his affecting to ex 2 
Tu e ords or Terms of Art 


Tu. Dodicatian. v 
ſtance, the Veins, Arteries, Muſcles, Fibres, 
' (Nerves, and a thouſand other Anatomical, 
Phyſical,and even Mathematical Words too, 
has made me take Pains unknown to m 
indolent Temper thro' the whole Courle 
of my Life till now ; for I have not 
been able to procute any help in this 
| Caſe, neither from the Living nor the 
Dead : Indeed the Tables and Figures 
of my Author (which are very curious, 
and taken from the moſt valuable Ana- 
tomiſts and Philoſophers) have been of 
good uſe to me, where there are proper 
ferences ; but thoſe were the only Aſs 
ſiſtances | could procure here in England | 
ſo that for the reſt, 1 ſhould have been 
forced to gueſs at their Meaning, if my 
Learned Friend Mr. Sgraveſande (Pro- 
feſſor of Mathematics and Experimental 
Philoſophy at Leyden) had not kindly in- 
terpreted to me thoſe | could not un- 
riddle; for there is no more Analogy 
between my Author's Terms and the La. 
tin of Greek commonly us'd by all other 
Philoſophers, than there is between them 
and Fiebrew or Arabic, My Lord, 9 
19 | ay 
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mit any Blunders. 


= The Dedication. \ 
ſay this to Praiſe my ſelf or Blame my 


Author (who is rather to be commended 
for keeping up the Dignity df our Siſter» 
Tongue, Daughter of the Teutonic, and 


Grand. daughter oftheGdthicthe commom 
Spring of all the Weſtern Languages of 


Europe from North almoſt to South; 
and indeed we ourſelves are not to be 
juſtify'd in Loſing and Obſoleting ſo 


many of our moſt 2 Anglo- Sax. 


on Words and Phraſes, as has been well 


obſerv'd before me by the Learned Mr. 


Baron Forteſcne ) but to leſſen my bwn 
Fault, and more eaſily to obtain your 
Lordſhip's Pardon, if the Difficulty of ex- 
plaining thoſe Terms has made me com- 


1 


can't conclude, my Lord, with» 


out endeavouring to prevent your 


Lordſhip in favour of my Author, on 
account of one good Quality, which 


tor being ſo rare and uncommon to moſt 


— — N —— 


Writers, 


In his Ingenious Remorks upon the Lord Chancellor 


' Forteſene's Book, intituled, The Difference between an Abſolite 


and Limited Monarchy, Lond. printed for E. Parker, 1714. 
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ind chattmingin my, — $4 kt is that al- 

tho he — endeavours through. - 

out his 42285 Work, Sow comug 110 
ten, almoſt, in ad Lye wr 

nify the Wiſdom ON wg Sorel of G 08, ob. 

arid to PIR out at Ends and 

Purpoſes i in all he Wola ache Creation: 


ver he 500 an Enemy to . Pious, 
Frauds, ind " ſupporting any of 
the Divine Attributes above-mention' d: 
by wrong, or even deubtful and pte- 
eden Arguments, that he uſes fone 
iti confuting the Abeiſt and Sceptic, but 
ſuch as will bear even Mathematical De- 
monſtration: This his made him a little 
too ſtrict, it may be, in placing under 
the Claſs of + wikoiown, the Motion 
of the Earth, and the reſt of the Planets 
about the Sun, as that great Philoſopher 
Dr. Carl was pleas d to obſerve; when 
| communicated to him the Contents of 

this Work: That he could not but wonder ex- 
treamly, that in the 29th Contemplation, the 
Motion 155 Barth ſhould be placed am 755 
Miicertainties, fle / that the Parallax of t 

Annual 
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Advertiſement, 


* here beg my Readers Pardon 
r making m ite different 
the Runni 2 f — now cal- 


ling my Author the Region __—— 
d of th | „ 
Name — art 10 % fl Plan, 


of publiſhing all his Arguments drawn 
ol Reveal' Religion. 
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FROM 


The Reverend Mr. Deſaguliers to 
John Chamberlayne, Eſq; re- 
lating to the following Treatiſe. 
SIR, | 8 
11892 9 Have read your Tranſlation of Dr. 
Id We Nieuwentyt's excellent Treatiſe ; 
3 WEE [228 and highly approve your Deſign of 
{Er Publiſhing it, as it will be of great 
Service to Religion and Philoſophy. 


Tut Doctor's Reaſon that be gives for writ- 
ng his Book in Dutch (namely, that a great 
any Atheiſtical Books, having been written 
n that Language, he choſe to confute the Op- 
oſers of a Providence in the ſame) will be as 
owerful a Motive for the tranſlating it into 
ngliſh ,, ſince we have not been behind-hand 
71th our Neighbours in publiſhing the impious 
onceptions and blaſphemous Raillery of our 
coffers at Religion, If ſuch of them a 
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Wit and 


Study of it; as if the P 


us, had been the Contemplation of che Works 


fror, and defend the Syſtem of the Superſtitions 
Heathen Divinity. "1M 


dom and Providence, 


* \ | 

A Letter from Mr, Deſaguliers _ 
been able, had publiſt'd their crude Notions in 
any of the learned Languages; their Bog 
wou'd have needed no Anſwer ; their Read 
wou'd have deſpis d them: But their Proſelytes 
are gain'd among the Weak and Ignorant, or 
ſuch conceited Debauchees as are glad to be 
ſupply'd with Means of defending their Immo- 
Alles by attacking Religion with a ſhew of 


rgument, 


WHEN an Athbelft has the Impudence to call 
himſelf a PHiLoSOPHER, ſome Well 
meaningPerſons that have not much look d into 
Nature, are apt to be * againſt the 

700% and vain Do- 
ceipt, againſt which the Apoſtl 
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e has warn'd 


F the Creation : Whereas it was any the go· 
phiſtry of the Schools, contriv'd to diſguiſe Kr- 


—_ 


He that reads Nieuwentyt will eaſily ſee that 
a Philoſopher cannot be an Atheiſt ; and if it 
were true, that a Smattering in Phy/icks will 
give a proud Man a Tincture of Atheiſm, 4 
deep Search into Nature will oertainhy bri 
him back to a Religious Senſe of God's Wif- 


Tuo' we have lately had ſeveral very goor 
Books upon this Subſect, this will not be leſs 
acceptable, becauſe it contains ſeveral fine Ob- 

ſervations 


to John Chamberlayne, E/q; 
ſervations and Experiments, which are altoge- 
ther new, as is alſo his manner of treating the 
moſt common Phenomena ; from which he de- 
duces admirable Conſequences in favour of a 
Religious Life. And 1 think I may ſay this 
for t — that it will perhaps do more 
Good than the Original ; becauſe in giving us all 
his Arguments for Natural Religion, you have 
omitted thoſe which his too eager Zeal 
made him alſo draw from the Modern Philoſo- 
phy for Reveal'd Religion; the Weakneſs of 
which latter _ give thoſe Free-Thinkers oc- 
caſion to triumph, who would be ſtruck dumb 
at Convitions from the former, If I can be 
of any Service in helping you to look over the 
Sheets, you may readily command, Sir, 


chemi to Tour moſt Humble 
r And Obedient Servant 


? 


„. 5 


P. S. I have juſt now receiv'd the late Monſſeur 
t Bernard Summary Account of Niewwentyt, Oe. 
and do believe that the Readers will be very well 
pleas d to find it at the Head of your Tranſla- 
tion; becauſe this Gentleman has taken more 
than ordinary Pains to do our Author juſtice in 
his Journal i SFavans. : 


t Profeſſor of Philoſophy at 


don, amous 
Member of the Common-woealth of 1 


arning. 
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ACCOUNT 
| OF 
Dr. Nieuwentyt's 
BOOK 


BY THE 
Ingenious Monſieur Bernard, &c. 


— —ͤ— 


x R. Nieuwentyt, an Eminent Philoſo- 
| K pher, and Great Geometrician, pro- 
h 2 poſes to himſelf two Things in this 
= (EP excellent Work ; The Firlt is, by 
| the Contemplation of the Uni- 
Leerſe, to convince Atheiſts of the Exiſtence of 
-, a Supreme, All-powerful, All-wiſe, and All- 
good Being. The Second is, To eſtabliſh the 
Truth of that Divine Revelation we meet with in 
Vol. I. FIR 2 the 


ii = A Sunmay ACCOUNT, | 
the Scripture, againſt thoſe, who tho they bel 
"there is a God, do yet deny this Re 
| Queſtion, whether there be any intelligent, conſidgs 
ing Perſon, free from Prejudice, who does not be 
lieve our Author has perfectly ſucceeded in d 
Firſt; but, perhaps, there may be ſome, who think 
he is leſs convincing in the Proofs: he makes uſe of 
80 eſtabliſh the Second. He draws cheſe Prook 
.. trom the new Diſcoveries. that are made in the 
orks of Nature; and he pretends, that theſe new 
Diſcoveries were known to the Pen-men of the Old 
and New Teſtament ; and conſequently, that they 
were inſpired by the Holy Ghoſt To this End he 
makes divers critical Remarks on the Paſſages he 
quotes, and has often Recourſe to the Origin 
Texts, to find in theſe Paſſages a Senſe agreeing 
with theſe new Diſcoveries. The Method is New, 
and altogether Ingenious; but I fear the Author 
will not have the good Fortune to perſwade, be- 
cauſe his Reaſons here are leſs evident than  thoke 
wie he alledges for eſtabliſhing his firſt Pe- 
ition. . 
An Objection might be raiſed, which I do net 
/ find anſwer'd in any thing I have hitherto read df 
his Book ; for it may be asked, whether the Jews, 
for whom the Books were writ, apprehended the 
meaning thus, as Dr. Nieuwentyt quotes theſe Pa- 
ſages, or whether they did not apprehend them 
thus? If they apprehend them thus, how comes it 
that this Knowledge was not conveyed down evel 
unto us? And why have the new Philoſophers given 
themſelves ſo much trouble, and made ſo many Ex. 
» PÞeriments to diſcover theſe Things? If they did 
not apprehend them thus, of what uſe cou'd thoſe 
Texts of Scripture have been to them? They can» 
not be conſidered otherwiſe than as Foundatios- 
Stones, which hitherto have been uſeleſs, till out 
Learned Author raiſed 'a Superſtructure on them 
For theſe Reaſons, our View in this Extract, ** 
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be ilmoſt entirely confined to the firſt Poferon, which 

3 & with fo much Force and Evi- 
ence 3a k 1 b 4 N I 


F. II. After an Advertiſement to the Reader, you 
meet with 1 confiderably long Preface, Where the 
principal Cafes of Inctedaliry are ſtated; and the 
principal 'Rettredies that may be applied to each 
of them in particular enumerated. All that the 
Author ſays on this gubfject, deferves the reading ; 
but in a Work fo voliminous, one can hardly do 
more, than poitmt out the prinefpal Matters: 1 
ſhall therefore only obſerve on his Preface, that the 
Syſtem of Spinoſa 2 to me to be there entire- 
ly overthrown ; he ſhews us that it is altogether 
eſtabliſhed on arbitraty Definitions, which very well 


De 
expreſs the Ideas that this Atheift forms to himſelf, 
and from which may be drawh Conſequences, ſuit- 
able to ſuch Iden: and Definitions; but that he no 
where proves, that there is ary Thing really exiſt- 
ing out of himſelf, wherewith the aaf and 
tions which he forges, do © correſpond ; inſomuch, 
that Plato's Revyuntrcx, or Sir Thomas More's 
Uroy1a, have ſomething more of Reality in 
them, than the whole Syſtem of Spine. 


$. III. The Work is divided into Thirty Comem- 
plations, in which ofr Learned Author has collected 
all the new Diſcoveries made by others on the 
Works of Nature, as well as thoſe he has made 
himſelf ; and he concludes from each in particular, 
that it manifeſts the Author to be infinitely Power- 
fully Wiſe and Good, who hath created the World, 
and all the Beings of which it conſiſts ; that he hath 
made all theſe Beings for certain Ends, and that 
they all anſwer perfealy well the Ends for which he 
created them. at 

1. He begins the Firſt Contemplation, by conſi- 


dering Man a General: He ſhews, that this Crea- 
a 2 ture 
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ture would be | moſt unhappy, unleſs he wer 
ſufficiently aſſured of the Exiſtence of a Supremę 
Being, who is the Author of all Events, and that 
nothing can happen without his wiſe Providence, 
This Creature knows full well, that he did not make 
himſelf, and. that as he hath a Beginning, ſo alſo 
he muſt have an End; that he can neither prevent 
his Death, nor delay its Coming even one, ſingle 
Moment, his Life bens continually expoſed to 3 
thouſand Accidents. he holds out to an extreme 
old Age, the Inconveniences which attend that 
State, creep upon him daily; his decaying Eye 
ſcarce perform their Functions of ſeeing, his Hears 
ing fails, there is ſcarce a Tooth left in his Head, 
and his Legs can hardly ſapport his feeble Body. 
The Author repreſents the other Misfortunes d 
Life with = deal of Energy ; he ſhews, that 
they who attribute all Things either to Chance, ot 
blind Fate, can never enjoy the leaſt Security ; are 
they in Proſperity, they cannot count upon its Du- 
ration; are they in Adverſity, they know not 
when, or whether ever, it will end. There 5 
nothing can prcure a Man the leaſt ſolid Quiet, but 
a firm Perſuaſion of the Exiſtence of a gracious 
God, who governs and dire&s all Things, ad 

2. This Creature, Man, conſidered by himſelf in 
Particular, and compared with all viſible Object 
in General, is the Subject of the Second Contemplar 
tion ; He is compoſed of a dong, incapable of 
Thought, and a Soul endued with a Power @f 
thinking, judging, willing, and reaſoning ; as he i 
ſure that he made not himſelf, ſo is he alſo ſure 
that he received not his Being trom his Parents, 8s 
the true Cauſe thereof; for theſe Parents themſelves 
did not know what this Creature, which they 
were about to bring into the World, was, of what 
it was compoſed, or whether it would prove 4 
Male or Female, Every Thing that a&s without 


Foreſight, or a Conſciouſneſs of what it is going 
Cine, 
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effect; can be conſidered no otherwiſe than as the 
inſtrumental Cauſe of what it produces. | 
As this Creature, Man, does neither give Be- 
ing to himſelf, nor has received it from his Pa- 
rents, ſo neither can he nor his Parents be the Au- 
thors of his Preſervation ; they can neither make 
the Sun riſe or ſet, they cannot ſo much as produce 
one drop of Rain to make the Earth fertile, or.to 
furniſh themſelves with Drink, which is fo neceſſa- 
ry to them; they cannot ſo much as make the 
leaſt Plant, no, nor one ſingle Grain of Corn to grow. 
And when this Creature, Man, is provided with 
all theſe Things, does he know ar all, how they 
contribute to the Nouriſhment and Preſervation of 
his Body > How theſe Aliments change themſelves 
into Blood, Lymph, &c. How they are blended in 
the proper Parts of the Body, into Pibres, Veins, 
Arteries, Nerves, Bones, &c. All this is out of his 
Power ; all this proves, that he neither owes his 
Preſervation to himſelf or Parents, 'but to another 
Being. Can this Creature, Man, therefore live in 
any quiet, without knowing the Author of his Be- 
ing, and of his Preſervation ? This Being muſt ne- 
ceſſarily be an intelligent Being, that knows what 
he does, and why he does it: After the ſame mans 
ner, if you ſhow any Body ſeveral Check: m_ 
made, and regularly placed in a Chamber, all whic 
exactly point out, and inform him of the Hours, 
Cc. he would conclude, that it was an ingeni- 
ous, experienced Artiſcer, who contrived thoſe 
Machines, | | BED 

After theſe general Reſſections, Dr. Neuwentyt 
enters on Particulars ; and in the thirteen Contem- 
plations following, he runs thro the particular Parts 
of humane Body, and the five different Manners of 
Senſation ; and he makes appear, that there is ſd 
much Contrivance, ' and ſo many different Deſigns, 
in all theſe things, that he who attributes them, 
either to blind Chance, or a Fatal Neceſſity, - muſt be 

a 3 ſtupid 
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ſtupid and Senſleſs. Not to follow our | 
Author cloſely, (for then we ought to- copy him 
entirely) let us content our ſelves with ſame ſeleR 
Why are all the Bones in a humane Body, except 
the Teeth, encompaſſed with à Perigſſeum, ot a Mem» 
brane exquiſitely ſenſible > Who ſees not the Reaſon 
of this! becauſe the Teeth are appropriated. 
break, and grind the Food, which e they cou 
not be made to perform, were they ſurrounded with 
that Membrane, without ſuffering the moſt violent 
Torment, Tis known, that Bones diveſted of that 
Membrane (or the Periofkeum) and expoſed to — 

Air, are preſently ſpoiled. But here, inſtead 
ſuch a Membrane, God has armed the Teeth with 
an Enamme! which guards them from the Injuries 
of the Air. The Lips and the Toxgvy are yet more won⸗ 
derful than the Teeth Lips open to receive the 
Drink and Meat, and then cloſe themſelves again, 
leſt, in chewing, the Food ſhould fall out ; they are 
ſo formed, as to aftord Infants the Means to ſuck 
Milk from the Breaſts of their Mother. There ate 
in the Jaws divers Saliviate Glands, out of which, 
whilſt the Meat is chewing, there ouzes, as from 
a Fountain, a liquid Juice, which moiſtens the 
Food, thereby rendering its Pallage, by the Pharyum 
and eee into the Stomach more eaſy, 
helps to diſſolve it there into a liquid Subſtance. -- 
he Tongue is formed exactly tn the Manner it 


- ought, not only for adjuſting the Food in the Mouth, 


and directing its Paſſage into the Oeſophagur, b 
alſo, by great Variety of different Movements, 
which it is ſuſceptible, for pronouncing the infinite 
Number of Words in all Languages, by which Men 
communicate their Thoughts ſo. eaſily to one ano- 
ther. Can we think, if we conſider what Difficult 
we ſhould have to converſe together, and how har 
*twould be to communicate our Thoughts without 
Speech, that all this is done with no Deſign ! The 
Hg: Exawplo 
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Example of Men deaf and dumb, who with greateſt 
Difficulty are made to apprehend the Meaning of 
others, ſufficiently demonſtrates into what Iticon- 
veniencies we ſhould be * if we could not 
ſpeak to one another. The 727 has yet another 

ſe, it is the Principal Organ of Taft, which cauſes 
us to take Pleaſure in the Uſe of our Food, ſo ne- 
ceſſary towards our Subſiſtance ; a Pleaſure, with- _ 
out which we ſhould ſcarce have any Appetite to 
our Victuals; altho' our Life abſolutely depends on 
Eating. 
Certainly it can never be by Chance, that the 
Pharynx and . are ſo well adapted to con- 
vey Food from the Mouth into the Stomach; nor 
that the Epiglottis is placed at the Entrance of the 
Throat, cloſing it ſelf exactly when any thing is ſwal- 
lowed, leſt it ſhould get into the Tracheal Paſſage, 
which never happens without the ſucceeding Tor- 
ment of a violent Cough, and the Danger ot being 
choaked, | | | 

The Manner of our receiving Air into the — 
and the Way that Iyfants (and many other Anima s) 
ſuck Milk from their Mother, immediately aſter their 
Birth, ought likewiſe to incite in us an Admiration of 
the Wiſdom of the Creator. The Mouth, and the other 
Parts, which ſerve, either for Reſpiration or Suction, 
do then become a perfect Pneumatick Engine (or Air 
Pump) ; which cannot otherwiſe be accounted for, 
than by allowing the Gravity and — of the 
Air; and yet Men who breath, and Children that 
ſuck, are ignorant of this Cauſe, which can be attri- 
buted to nothing elſe, but to the Omniſcience and 
infinite Wiſdom of the Creator. This is (ſays our 
Author) what David means, in the 8th Pſalm, when 
he ſays, that God has, out of the Mouth of Babes and” 
Sucklings, ordained Strength, becauſe of his Enemies. 
The Author demonſtrates the admirable Frame of 
the Stomach (or Ventricle), as well for receiving the 
Aliments, and keeping them there *till they are di- 

| a 4 geſted 


ſon. The Inteſtines are another marvellous 


wil A Sunmay ACCOUNT 


geſted; and afterwards conveying them into the J 
teſtines, as for exciting in us the Senſe of Hunger, 


without which, we ſhould not be put in mind of the: 


Neceſſity of Food, or think of taking it in due 2 


of the Wiſdom, of God; their Connexion with the 
Meſentery, their Length, theit different Thicktieſs, 
the diffetent Windings that they have in the lower 


Part of the Helly to detain the Food thete, a con- 
| ſiderable Time, thelr Communication with the 
Lafteal Veins, to which they afford Chyle ready pre- 
pared, their Periſlaltich Motion, determined by the 

ontractlon of the Fibres downwards, thelt Anti 
periſtaltichk Motion, by the Contractlon of the Fibre 


j 


upwards, the voluntary Power of moving the Anne, 
ſo that it (hall at pleaſure elther open or ſhut by the 
Means of the Ser Muſcles, and thereby hinder an 
E Eſcape of Exerements from the Body, at 
the ſame time when ſo many other Movements in 
this Machine of ours cannot be govern'd by our Will; 
all theſe, and many other Circumſtances, which one 
might add, can never be the Work of CHANes; 
and he muſt be very blind who does not ſee thereby, 
that thcſc are the Effects of an AL uiſe Owmnisci- 
x "CE, Who hath made them for the Uſes in 
which we ſee they are actually employed. 

The Separation of the Chyle from the Excrements 
the Valves which open a Paſſage for it into the La- 
deal Veins, at the ſame Time hindering the Chyle 
from returning back into the Hrteſtines;) the Mixture 
of the Chyle with a Humour diſtilling from the Lym- 
phatick. Ducts into the Receptaculum Chili, found out 
by Pecquet, for rendring the Chyle more fluid ; be- 
ſides other Valves which manifeſt themſelves in ſe- 
veral Places, as the Cle aſcends in its Paſſage to- 
wards the Heart, (which Valves ſuffer the Chyle to 
aſcend, towards the Heart, but by no means permit 
it o deſcend, as otherwiſe it naturally muſt by its 


_ own Weight ;) the Means that Providence has or- 


dained 
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dained for the Aſcenſion of this Liquor, by placing 
Arteries ſo near its Channel, that their Pullatlon preſſes 
the Duflus Chiliferus, and by conſequence puſhes 
forward the Chyle contained in it; its emptying itſelf 
into the Blood at the Left Subclavian, to flow in Con · 
junction with it through the deſcending Trunk of 
the Vena Cava, into the Right Ventricle of the Heart, 
to the end that the Heart may be ſupplied with 
toper Matter to form Into new Blood j all theſe 
itniſh Dr. Niewwentyt with ſo many ſeveral Proofs 
of the Exiſtence of a Ne, ſovereighly wiſe, who is 
the Author of the Univer, 
The wonderful Configuration of the Heart, of 
which he gives us an exa&t Deſcription In his Sixth 


"Contemplation, furniſhes him with Arguments of no 


leſs Force, Woe only remark from thence, that the 
aſcending and deſcending Trunks of the Vina Cava 
meet one another near the Heart ; therefore the 
Blood, which deſcends by the deſcending Trunk, 
meeting with the Blood which aſcends, ought natu- 
rally, by its Gravity, to put a "op to its Aſcenſion, 
which would prove an inſuperable Obſtacle to the 
Circulation of the Blood. To remove this Inconve- 
nience, there is, at the Entrance where theſe two 
Trunks meet, a little Eminence made by the ſur- 
rounding Fat ; the Blood deſcending by the de- 
ſcending Trunk, ſtriking againſt this Eminence, is 
reflected on one Side, towards the Right Ventricle 
of the Heart, into which tis diſcharged. The ſame 
thing happens to the Blood aſcending by the other 


Trunk. 
We have told you with what wonderful Con- 
trivance the Air is introduced into, and expelled 
out of the Lungs: There is no one ignorant how ne- 
ceſſary this Air is to humane Life: How comes it 
then that Man finds himſelf placed in a vaſt Ocean 
of this Fluid, like Fifhes in the main Sea? If this 
Air be corrupted, it becomes morral to this very 
Creature, without his being able, by all his In- 


duſtry, 


/ 
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duſtry, to find out a Remedy : How comes it thet 
that this Misfortune happens ſo rarely, there bein 

ſo many Ways by which the Air may be compre 


No other Cauſe can be alledged than the Care of 4 


7 wiſe Providente. 


The Circulation of the Blood in the Body, by 
which Means there is not a ſingle Portion of the whole 
Body which does not thence receive the Nouriſh+ 
ment neceſſary for it; the Arteries and Veins, with 
their Glands, the Means by which the Blood, com- 
ing from the Heart into the Arteries, paſſes from 
thence into the Veins, and returns by the ſame 
Veins to the Heart: All this, proves an infinite 
Wiſdom in Him who formed this Body. 5 

Dr. Nieuuentyt excites an Admiration of the 
Goodneſs of God, by conſidering, that altho' the 
Pulſe beats in infinite Parts of the Body, yet a Per- 
ſon in good Health, is not ſenſible of this Pulſation, 
which would be very inconvenient to him; as it is 
but too well known to Perſons afflicted with Sick- 
neſs, who experience that Inconveniency to their np 
ſmall Grief, By the way it may be obſerved, that 
it is not by Chance, that the great Artery (call'd the 
Aorta) ſpreading forth its Ramifications thro' all 
Parts of the Body, (the Lungs only excepted) has 
not one ſingle Branch which is not exactly anſwered 
by the Branch of ſome Vein, which receives the 
Blood it brings, and carries it back to the Heart. 

The ſame may be ſaid of the V% (or Bladder, 
the Receptac'e of the Urine) as has been ſaid of the 
Anus; for how great an Inconvenience would it be, 
if the Urine ſhould paſs from us, every Time, 
againſt our Conſent ? But to prevent this, the Au- 
thor of Nature has _ a Muſcle, call'd the' 
Sphiufer-Muſcle, which 


Paſſage, and has entirely ſubjected the Motion there- 
of to our Will; ſo as cither to retain or diſcharge 
the Urine as we find convenient. And becauſe that 


Humour is compoſed of an exceeding great my 
et 


being — ſtrong, ſtops the 


of Dr. Nieuwentyt's Boo x. xi 


ber of ſaline Particles, which by their Acrimony 
| would be apt to excoriate the interior Tunicle of 
; the Bladder, which is a Membrane extremely ſen- 
a Wl ible, and which being hurt wou'd affect us with 


the molt exquiſite Pain ; to remedy this, therefore, 


lere is a Lining of Fat, and muc _— Matter, 
le WM which hinders theſe ſaline Particles from exerciſing 
their corroding Quality here, 

h The Cauſe of the Motions of the Nerve: and 
1 Muſcles is not, even 75 thoroughly known; but 
m their Strudure, and Uſe, are Subjects of ſufficient 
x Admiration to all who have any Knowledge of them. 
te Our Author will by no Means allow Animal Spirits, 
or a ſubtile Flatus, ing from the Brain to the 
je Wl Nerves, to be the Cauſe of their Motion; but a 
ce Wl Succus Nutritius, or nervous Juice; and he cites ſome 
Experiments that ſeem to confirm his Opinion, 
1, Thoſe. Nerwes and Muſcles, which ſerve to the Pre- 
is Wl ſervation of our Life, have their Motion indepen- 
2 dent on our Will; inſomuch, that neither our Liſe 
nor Death, are in our own Power; on the contrary, 


it ve can eaſily move thoſe which are decreed to ſerve 


e in Actions determinable by our Will, and ſuch as 
11 Wl anſwer the End of our Creation. There are certain 
1s parts of our Body endued with both a voluntary and 
d can involuntary Motion; theſe are the Parts ſerving 


e Wl for Reſpiration ; for we can hinder the Motion of 


the Lungs, &c. for ſome Time, if we pleaſe : But if 
the Motion of theſe Parts had been abſolutely, and 
altogether voluntary, all our Time would have been 
taken up about the Buſineſs of Iyſþiration and Reſpi- 
ration, and we ſhonld never have been able, in the 
mean time, to ſleep. But to prevent ſo great an Incon- 
venience, Reſpiration is performed whilſt we ſleep, 
without waiting preciſely on the Motions of our til, 
Our Authoy has not forgot the extraordinary Force of 
the Muſcles, which althoꝰ compoſed of fleſhly Fibres, 
exceeding fine, and which ſeem capable of breaking 
very eaſily, yet he males appear, not only by abridg- 


ing 
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ing what the learned Boreli has ſaid on the Subjec, 
but alſo by ſeveral Geometrica/ Demonſtrations, the 
extraordinary Force of ſome of the principal Muſs 
cles in humane Body, | 
The Bones, which are a remarkable Part of Man's 
Body, merit alſo our Attention, and demonſtrate 
the great Wiſdom of the Creator; without theſe, 
Man would only be a Maſs of ſoft Fleſh, which 
would be neither able to move or ſupport itſelf : The 
Manner how they are tied to one another, and joyn- 
ed together, according to the different Uſes for 
which they are deſigned, is a plain Demonſtres 
tion, that all this could not be the Effect of Chance. 
Why are the Spinal Bones ſo artfully inferred the one 
within the other, and of ſo hard a Subſtance ? Why 
are their hollow Parts — exactly oppoſite to one 
another, to make way for the Spinal Marrow (a Con- 
tinuation of the Cerebellum, or Medullary Subſtance) 
which they cloſely conſerve and guard ? Why are the 
Cavities in the Bonet of the Head fo large near the 
Ears, a thing which appears to be abſolutely neceſ- 
ſary to make way for the Paſſage of the Air, m—_— 
through thoſe Orifices, when Sounds are conve 
to the Tympauum, by this means forming the Senſe of 
Hearing? Can all this be without Deſign, and yet, 
at the ſame Time, anſwer ſo directly to the Uſes we 
ſee them employed in? | 
The Eye has always paſſed for a Miracle of Na- 
ture; and the more we diſcover of its Structure, the 
more it affords us Subject of Admiration. The three 
Humours of the Eye, which have each their different 
Denſity, ought preciſely to be as they are, to the 
end that the Rays, which come from each Point of the 
Object, and which enter the Eye by the Pupil, (or 
Apple, as tis call'd) ſhould be differently refracted 
in paſſing through theſe three different Humours, 
uniting themſelves on the immediate Organ of Vi- 
ſion, whether it be the Choroides or Tunica Retina. 
The Pupilla is not always of the ſame Bigneſs, it 
contracts 
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contracts or enlarges itſelf according to the Diſtance 
of the Object that is looked at. As for Example, 
when the Object is near and much enlighten d, the 
Pupilla contracts itſelf; but when far off, and but 
little enlighten d, it dilates itſelf. The Eye (all Parts 
taken together) is not an immoveable Organ: for by 
the Means of four direct Muſcles, tis either lifted 
up or let down, turned on one Side or other, juſt 
as the Objects, that it looks at, are placed, whe- 
ther high or low, on this Side or that; otherwiſe 
we ſhould be always, at every Turn, put to the 
trouble of moving the whole Head. All the Parts 
of the Bottom of the Eye are black; to the end that 
when the Rays fall there, _ may be abſorbed ; 
for it they were reflected there, they mult be 
mingled with the Rays which imprint the Image of 
the Object on the Retina, and this would render the 
painted Image confuſed ; as in the Camera Obſcura, 
of which not the leaſt Part muſt receive Light, 
ſo as to admit Rays upon the white Paper, or 
— on which the Images of external Objects are 
ainted. | 
5 The Eye is an admirable Organ both in reſpe& of 
its Configuration, and the Effects produced by ſuch 
a Structure ; but it is yet more wonderful in the 
Service it affords 'the Creature for whoſe Uſe it is 


ordained : For what muſt have become of Man, or 
indeed of any other Creature, if Nature had left 


* them without Sight; or, if having Sight, they were 
5 not placed in the midſt of an Ocean, as it were, of 
* Light which ſurrounds them; or, laſt of all, if this 
— Light had not the Faculty of being refracted in its 
Paſſage from one Medium to another. Tis hard to 
comprehend the Miſery that Animals, thus doomed 


4 to Darkneſs, mult neceſſarily undergo ; and no que- 
ſtion but in a ſhort Time they would inevitably pe- 

5 riſh, being deprived of Viſion, or the Faculty of 
Seeing. It muſt then be concluded, that Light was 

8 made for the Eye, and the Eye for thoſe Creatures 
; _ ro 
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to whom it appertains: Is it not then the hight 
Piece of Folly imaginable, to ſay that all this cbm 
by Chance ? 5 e 

The Ear is an Organ, which is yet 
more wonderful than the Eye; it is compoſed of 4 
greater number of Parts, and more differing ſrom 
one another, all of which have their peculiar Nr. 
gure, Situation and Uſe, and all of 'em neceſſary 
to make us comprehend different Sounds, More- 
over, the Senſe of Hearing is almoſt of as great Ne- 
ceſſity and Uſe in humane Life, as that of See- 
ing; inſomuch that many Perſons had rather be 
Blind than Deaf : For to ſay nothing of the Charms 
of Mufick, and its ſurprizing Power to raiſe or af- 
ſwage the Paſſions, what Difficulties ſhou'd we be 
put to, to convey Our Thoughts to one another, 
and to make known our Wants, if we could not be 
heard or underſtood by each other. 

This may be- judged of by the Difficulty 
we perceive a Perſon put to in a ſtrange Country, 
where no Body underſtands his Language, and he 
is utterly unskilled in theirs. We have already 
ſpoke here of the Neceſſity of Taft, in diſcourſing 
of the Tongue, which is the principal Organ of that 


Senſe This Senſe makes us an agreeable amends for 


the Pain and Trouble we are put to in eating : 
This is particularly the Subject Matter of the Fif- 


'teenth Contemplation of our Learned Author, where he 


ſpeaks alſo of the Smell and Taſt; in ſaying, that the 
Tongue is the principal Organ of Taft, we do not 
affirm it to be the only Organ of that Senſe, for 
the Palate muſt alſo there come in for a ſhare. 
This appears by the tryal on a young Lad of eight 
Years old at Poitou, who having by the Smal-Pox 
loſt his whole Tongue, cou'd yet diſtinguiſh very well 
the Taſt of different Victuals. | 
The Smell does not appear to be ſo neceſſary as 


the Taft, it is nevertheleſs of great Uſe ; and this 


Organ ſeems to have been placed juſt above the 
8 * | Mouth, 
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Mouth, that by the Scent we may be able to judge 
of the Nature of the Food, before we ſuffer it to 
enter our Mouths. And that which like wiſe fur- 
ther proves, that it is an infinite wiſe Being, who 
is the Author both of Man, and the Bodies which 
ſurround him, is that thoſe very Bodies in which 
we can conceive nothing but Matter and Motion, 
do produce ſuch different Effects on us, according 
as they act on different 2 on which, in reality, 
they can produce nothing but Motion. Take, 
« for Example, a bit of Sugar, touch it, you per- 
* ceive it cold and hard ; look at it, you ſee it 
« white, and of a certain Shape; ſtrike it with 
* another hard Body, you hear a Sound; put it to 
% your Noſe, you have a Scent; taſte it, you per- 
* ccive Sweetneſs : How does a ſingle Body which 
appears ſo (imple, and which can excite nothing 
* but Motion in our Organs, cauſe ſo different, 
* and at the ſame time ſuch uſeful Senfations ! Is 
* not this the Work of a Being perfectly good and 
* wiſe, who has made and directed all theſe Things 
for our Advantage.” 

Tis objected, that our Senſes are imperfect; but 
this which ſome ignorantly call Imperfection, is an 
effect of the Wiſdom of the Creator, as our Au- 
thor ſhews ; for ſuppoſing our Eyes made like M;- 
croſcopes, we ſhould ſee, it is true, a great many 0b- 
jetts which we cannot now perceive with the na- 
ked Eye; but then we ſhould ſee at once but a 
very ſmall number of Objects. 

And thoſe Minute Objects which wou'd be then 
manifeſted to our Sight (the ſeeing of which wou'd 
be but of little uſe to us) wou'd certainly hinder 
us from perceiving Objects which we - ought, for 
our Preſervation neceſſarily to ſee. If our Eyes 
were made like Teleſcopes (or Perſpettive-Glaſſes) we 


ee. 


i is. 4 


* This is added by Monſ. Bernard. 
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iſtance, whi 
, when ſeen, wou'd be but of little ſervice ._ 


admired, that nothing le 


mould (py out ſeveral Oben at; a d 


and at the ſame time we ſhould loſe the Facul 


of ſeeing the Ohe that are very near us, the lol 
of which wou'd be Iplypporrable, becauſe theſe are 


the only ObjefF that can do us good or harm. 


If our . were as eqquuiitely fine, as that of 

we cou'd got go a ſtep without 
being ottended by the Effluvla of Bodies that 
tual Trouble to 
oughts, and fi. 
ing them ſo on theſe ſcented Objef#s, that we ſhould 


a Hunting- Hound, 


ſurround us : This wou'd be a per 
us, in taking up almoſt all our Th 


ſcarce be able to mind any thing elſe. 
If our Taft were ſo delicate as to be affected a 
ſenſibly with Things which have the leaſt Reliſh, 
as we find it is at preſent by Things of a ſtrong, bit. 
ter, 'or acrid Savour, we ſhou'd be deprived of the 
uſe of the molt part of that neceſſary Food which we 
take with Pleaſure, becauſe it would then be it 
Wy to us. | 
f the Organs of Hearing were to be as much ab 
fected by every Noiſe, as they are when a Trumpet 


is ſounded at the Ear, or an Otacouſtick placed 


there to augmentthe Sound, we ſhould always be 
tormented wich as great a Noiſe, as if we were 
in the midſt of a Market, or a thouſand People 
were bawling or talking all together; and we ſhou'd 
ſoon be ſtruc Day 

If every part of our Body were ſo exquiſitely ſen- 
ſible, as thoſe Membranes that cover the Eye, we 


 ſhou'd endure from the touch of the leaſt Mote ot 


Atome perpetual Pain, and we could therefore ne vet 
reſt in any Place. 

In the Siftteenth Contemplation, our Author examines 
the Union of the Soul with the Body, as alſo the 
Seat of Imagination, and the Memory : Theſe are 
three Articles which hitherto no Philoſopher has been 
able to explain, yet they are ſo worthy to be 
$ than an infinitely wiſe 
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311NG, as Mr. Niewwentyt very well obſerves, ' 
ou'd be the Author of them, * 

In the following Contemplation, he ſpeaks of the 
Paſſions of Man, and makes ſome Remarks on the 
Means God has made uſe of to continue Human- 
ind by Propagation, If we examine the Paſſions, we 
nd them lo well diſpoſed for the Preſervation of 
Mankind, to avoid the Evil that threatens us, 
and to attain the Good we want, that it is the rea- 
ſonableſt Thing in the World to believe, that all 
* been ſo ordered by an infinitely wiſe 
Author. | | 
It ought alſo to be conſidered, that tho' Men re- 
ſemble one another exceedingly, as to their Bades, 
and are fed with Aliments of much the ſame Nature; 
yet G op has given to every one a 1 Talent, 
each differing in Inclinations and Parts from one 
another: This induces one Man to betake himſelf 
to Sciences, another to Traffick, another to Liberal 
Arti, another to Mechanical: This is the Reaſon 
that all Men reciprocally ſtand in need of one ano- 
ther, and are excited to make a mutual Exchange 


_ of the Fruit of their Labours. From hence it pro- 
* ceeds, on one hand, that every one can have 

le whatever he ſtands in need of for the Conveniencies 
pe ok Life; and, on the other, that there is a mu- 


tual Commerce amongſt Men, which is the Band 
of Civil Society, Th 

As to the Propagation of the Species, there reſults 
from thence ſo many different Pains and Inconve- 
niences, as well to one Scx as the other (even to 
Beaſts as well as Men) that each Racegyou'd ſoon 
be ended, f Gov had not provided Means to 
ſurmount all theſe Troubles and Difficulties, by 
the Pleaſure which he has annexed to this Buſineſs, 
and by the Inſtin& he has implanted in all Animals, 
which makes them undergo with Delight the Pains 
they arè at in rearing thoſe of their own Kind, 
which they bring into the World, The Hand of 

Vor, . : b Pro- | 
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or Whatever Inconveniencies one undergoes then 


- they would be contitually thruſting one anothe 


menſions of one Grain of Fand: Hence it mul 


Providence is ſo remarkable herein, that he who ö 
not perceive, and acknowledge it, mult be alto hc 
gether ſtupid, m i 

There js yet another amaulng Inſtance of Me 
TWiſilom of the Cnuaron, which is a MAD 
Love (if one ”y call it ſo) that a Mai has rh 
the Country in Which he was born, how much ee 
ever that Comitry be out of Favour with Nature: 


Tf it were not for this, more than one halt of th 
habitable World would be left deſtitute of Peπ Mai 
all Men wou'd be for getting to the betty 
Country; and in order to ſettle themſelves then 


out. J 

Our Learned Author, omiting 1 
which does not carry with it certain Evidence, with 
reſpect to the Propagation of the Species, does nd 
forget to remark, that every Individual of each 
Species, as well of Plants as Animals, is found 
in the Seed from which it ſprings ; and all thei 
Parts are there diſtinguiſhed froin one another, tho 
theſe little Seeds do not ſometimes exceed the De- 


be ſuppoſed, that every Part of each of theſe Indi 
viduals, is in the Stamen, or Seminal Subſtance, & 
a Minuteneſs which exceeds Imagination; an 
which is, in ſome ſort, diviſible ad infinitum. 

The Unrfoldizg, or Opening of all theſe Part; 
the Manner of their Growing, one becoming hard it 
the ſame time whilſt the other remains ſoft ; all thi 
cou'd not ſo fall out by Chance, but mult be the 
Effect of a perfectly wiſe AN r. 

On this Occaſion our Author gives us a Regiſter d 
the Number of Mules and Females which have beet 
horn in TON DO every Year, for theſe eighty two 
Years paſt, viz. from the Year 1629, to the Len 
1710. It appears by this Regiſter, that there att 
ways more Male; botn than Ferwales : The * 

| N 
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liference Was that of the Year 1903, in which 
here was both 7965 Maler, and 7683 Females, The 
reateſt difference was in the Year 1661, when 
here was born 6128 Mal, and but 5301 Hale. 
he Author makes on this Sub ect divers Reflectlons, 
hich are ſuch as he either borrows from the Ex- 
etience of others, or what he gives vs on his own 
redit: He remarks, that altho' Breeding and Child- 
led carries of many Women ; nevertheleſs, the 
umber of Men which are loſt at Sea, and kill'd by 
and, in the Wars, as well as thoſe that die by 
arigues, hard Labour, and ſeveral Accidents, ex- 
eeds the Number of Women dying each Year : It 
lows therefore, that the Author of Nature has 
cen pleaſed to provide againſt this Inconvenience, 
nd has taken care that each Vman may have a 
whand, by _ greater Number of Males to 
e born than Females; a Thing which cannot poſ- 
bly be attributed to CHANCE. © For if a 
IE, which is a perfect Cube, having each of 


bers, be caſt, it will be impoſſible that the 


infallibly come upperm It follows therefore, 
om this very Remark, that Polygamy is contrary 
d the Law of Nature; becauſe, that he who is the 
uthor of Nature hath ſo order'd Matters, that by 
bſtracting the greater Mumber of Males which 
heath carries off Yearly, there ſhould remain about 
n equal Number of both Sexes. 

To give this Demonſtration all the Evidence: it 
cht to carry along with it, methinks ſome Ob- 
trations ſhou'd be made in Relation to other 
timals For if there be found ſome ſort of Crea- 
res, beſides Men, amongſt which there is a kind 


| Marriage, there ought to be an equal Number, 
Sos 2 or 


—— 
* — 
* At * . 


* This is added by Mr. Teruerd. 


its Sides marked with one of the firſt ſix Num- 


greateſt Numbers, viz. +, and 6, ſhould always 
oſt. 


us to Males and Females, that is obſervable in Mas 


into the World than Males : In particular, I bellen 
it will be found, that there is as great a Numbet, 
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or the Argument will not hold good : But one Cod 
ſerves many Hens ; one Bull many Cour; one Stalls 


ſeveral Mayer, Now, it ſeems, it there is to b. 
found amongſt theſe Animals the ſame Proportlan, 


kind, the Argument muſt loſe much of its Force, 
On the contrary, it wou'd very much fortify out 
Author's Reaſons, if among theſe ſorts of Animal, 
where one Male ſuffices a great many Females, then 
ſhould be a far greater Number of Females brought 


not greater, of Cocks as of Hens : It, * of Pigeon, 
amongſt which there is a kind of Marriage, I bt 
lieve that it will appear experimentally true, tht 
there are hatched very near as many Males as Nr 
males In a word, we have not ſufficient Expe 
rience, in my Opinion, in this Matter, to affitt 
. | peremptorily about it. 

he Ingenious Monſ, Graeveſandt, Profeſſor d 
the Mathematicks at Leyden, has taken the Patt 
to eompute what Odds it is to One, that thi 
Which we have taken notice of, about ſo ma 
more Ae, being born, for theſe eſghty tw 
Years paſt, in Loudin, than Females, wou'd fot 
come to paſy if ir were leſt — to Chan; 
and he proves the Odds to be prodigious, vis. 7 
98, 215, 219, 552, 469, 135, gon, 46g, Hf, 
02, 409, 135, 802, 469 to One: We muſt oj 
here: A Wirk of this Importance requires to bt 
treated of further in another Place. The Diviſion 
will prove natural enough, conſidering, that in whit 
is to follow he treats of other Beings in Nature, and 
has done now with ſpeaking particularly of Man. 
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H E firſt Seventeen Contemplations of Dr, 
F PRE Niewwentyt, an Account of which is 
1 FA extant in our Nowveles for the Months ot 


WE) 8 March and April, peculiarly reſpeRing 
Rea oY Ma: In the following Contemplations 
he makes a Tranſition to the other principal Parts 


of the Univerſe. OE 

t. The ſubje& Matter of the Eighteenth Contem- 
plation is Ati ; hete he r* the 1 75 Pro- 
perties of this Fluid, as the Gravity and Elaſticity. 
of it g and this he proves by Experiments, the m 
of which are now very well known to the /earped 
World : He makes appear, that not only Men, but 
alſo Beaſts, and even Plantr, &. are abſolutely In- 
gebtedh to this 4% for their Life, | 

For Example; dis demonſtrable, that a ſmall 
Quantity of Air, ſhut up in the Lung of an Animal, 
or encloſed within the Walls of a C amber, counter» 
ballances the whole Exterior Atmoſpbere of amblent 
Air ; ſo that the Reſiſtance of any Part of the Air 
is equal to the Preſſure of all the reſt : Without this 
neceſſary Lau of Nature, Animal cou d not be able 
to preſerve themſelves alive; the Windows of a 
Chamber, by the Preſſure of the external Air, wou'd 
be broken Inwards ; the Tents of any Army, the 
Huts of Peaſantr, and many other more conſiderable 
Buildings, cou'd not bear the unequal Preſſure of 
the Atmoſphere, nor continue ſtanding, if the Preſ- 
ſure from without were greater than the Reſiſtance 
of the Air from within; now all this can never be 


the Efefts of Chance, 
| b 3 With- 
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Without Aru Plants cou'd neither live nor gro 
tis Air which preſerves Fire from going out, And 
makes Soak aſcend, whereby the Inconvenienciy 
thereof are prevented. Without Air there gou'd de 
no Sund; and conſequently Men cou'd not commu, 
nicate their Thouglts by Speech z and we ſhayil 
be deprived of all other Advantages, which are th 
Effects of Hearing, Without the Weight of th 
Air, no fermenting Liquor cau'd be contained 
any Vellel ; boiling Water, or even Water mach 
ittle warm, wou'd run over the Veſlel chat * 
tained it. It is by the Means of Air thut the Ne 
fractions of Light (or Twihght) is-cauſed ; and then 
by the tedious Length of the Nights, which thek 
who live near the Poles are forced to endure, i 
ſnortned. The ſame Air cauſes us to ſee Light, and 
even the Sun it ſelf beſore it riſes above the Au. 
on. Dr. Nienwentyt believes that it is concern 
the Preſſure of the Air, which has been diſcover 
to us only this laſt Agr, that Job ſpeaks when hy 
ſays, — * Make the Weight for the Winds. 
2. Our Author treats of Meteors in his Nineteefit 
Contemplation, where a great Number of Expith 
ments are related, Tis manifeſt, that there art 
perpetually Vapours and Exhalations in abundant 
riſing from the Earth, the Nature and Quality « 
which are as vatious as the infinite Numbers of 
Bodies from whence they are exhaled, Auen 
theſe Vapours and Exhalations, there are ſoit 
wholeſome and uſeful to May, Beaſts and Plant; 
and there are others hurtful — poiſonous — theſe 
mix, and are jumbled together, and from ſuth 
Mixture reſults an Infinity of differing Compoks 
tions. | 
We have made appear, that Animals and Pagetabl 
are indebted to this ſame Alx far their Life * 
ov 


 * 96, Chap. axvill. ver, 29. 
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how comes it to paſt, if there be no Providence 
that this ſame marvelous Medley-Air aftords each' 
Animal, and each Plant, ſuch Particles as ate adap- 
table to its Nature, without, at the ſame time, 
communicating noxious Particle with which it 
muſt neceſſarily abound > How comes it to 5 
1 ſay, that we are preſerved daily from the dead - 
ly and poiſonous Parts of Matter with which 
tie AA abounds, and never but on Cextragre 
dinary Occaſions, when G oD Almighty, provoked 
by St u, is pleaſed to chaſtiſe us, are inſected by 
them ? 

How. horribly ſhou'd we be diſguſted with the 
Alx received into our Bodies at every Reſpiration, 
if Gon had given us _ piercing enaugh to 
diſcern all the Particles Corruption, or a Taſte 
fine enough to diſtinguiſh the diſagreeable Savoury 
of an infinite Number of Particles, exhaling trom 
all kind of Filth and and Naſtineſs, fucked into 
our Bodies by every Diaſtole of the Lungs? 

There are ſome ignorant People who affirm 
Winds to be uſeleſs, or even troubleſome Meteors ; 
and yet tis a manifeſt Truth, that without Mind we 
ſnou'd not be able to live upon the Earth ; the Air 
wou'd preſently become infected by our Breath, by 
Smoak, by Vapours and Exhalations from the 
Earth; and we cou'd be no more able to endure it, 
than a Y can bear living in ſtill, muddy, or ſalt Was 
ter, which was uſed 29 freſh, clear, and run- 
ning Streams, Moreover, it there were no Winds, 
the Vapours, which rife in great Abundance from 
the Sx, wou'd fall again into the ſame place from 
whence they were attracted ; ſo that rhe Land bo. 
Ing ſcorched, wou'd become barren, and Rivert and 
Fountain: dried up. We da not 2 ſpeak of 
other Advantages which the Induſtry of Man has 
been able to reap (by the Means of Wind:) from 
Navigation, nor the Benefit we receive from Mud. 
Mili, placed in ſuch Parts, where the , 
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of Water-Currents are not to be had. Tis a vulgar 
Opinion, that Mind blow without any Method 
or Rule: But altho' the Natural Hiſtory ot Winds 
hitherto very imperfet; yet enough is known 
of that Subject, to convince us that Winds att 
prom by ſuch certain Rules as cou'd not be eſta 

iſhed by any thing leſs than a Being perfe&ly wile, 
and One that loves Mankind. Without theſe regu- 
lated Wind: a good Part of the Earth had been itil 
unknown to us ; and we ſhou'd be deprived of all 
the Commodities we receive from the IN. 
both Eaſt and Weſt ; for to the a there cou'd be 
no Paſlage by Land; and as for the other, there 
cou'd be no getting to it, but with a great deal of 
Trouble and Hazard, which muſt render & Journey 
b = to the Eaſft-Indier, next to an impoſlible 
ask, | 

3, Warna makes the Subject of the Twentiet 
1 without this Element all Animal 
and Vegetables muſt periſh with Thirſt ; hy, they 
wou'd even be deprived of Suſtenauce for it is 
moſt evident, that Water is the conſtituent Mat. 
ter of Plants, by which Animals are nouriſhed, 
Metals and Minerals themſelves cou'd not be 
formed in the EAx rn, without the Aſſiſtanee 
of Water, Our Author, and ſeveral great Phi 
leſophers, confirm the Opinion of thoſe who be. 
lieve that Water changes it ſelf into Earth : And 
whether this be eſtected by the proper Pants 
which were Water becoming Earth; or we- 
ther Water, being a mixed Body, ſuffers 4 
great Quantity of Earth to inſinuate it ſelf into 
— Compoſition of it, ſeems the Matter in Di 
ſpute. | 
To the End that this Element may be uſeful to 
all Animals, Vegetables and Minerals, *tis neceſlary 
for it to be rais'd up in Yafours, and afterwards to 
fall down in Rain, to water all the Parts of the 
Earth which ſtand in need of it. Philoſophers * 1 
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a Loſs to know how it happens, that the Parts of 
Mater, which are ſpecifically heavier than the Parts 
of Air of equal Magnitude, do nevertheleſs aſcend. 
and keep themſelves ſuſpended in Air a conſiderable 
time. To ſolve this Phanomenon, Dr. Nieuwentyt 
ſuppoſes, that the Parts of Fire have an Exiſtence, 
and ſomething in their own Nature diſtin& from the 
Parts of other Matter, contrary to the Cartefans, 
who wou'd make Fire conſiſt in the rapid Motion 
of minute Parts of Matter, inſomuch that Matter. 
becomes Fire as ſoon as it is divided into ſuch 
minute Parts ; theſe Parts, at the ſame time, ac« 

viring a certain Degree of Motion, Our Anthor 
0 poles further, that each of theſe Particles 
which he wou'd have eflentially the Parts of Fire, 
and not of Matter put into ſuch a Degree of Motion, 
altho' it has a Gravity, yet is nevertheleſs ſpecifi» 
cally lighter than 4 Particle of Alx of equal Mag- 
nitude. Laſtly, he ſuppoſes that theſe Parts of 
Fire, uniting with the Parts of Water, do, by Con- 
ſequence, cauſe the Water to become of a leſs ſpe- 
ciick Gravity than Air, and therefore to mount 
and float upon it; the ſame way that a little bit of 
Jron, tied to à piece of Cork, wou'd be capable of 
ſwiming on Water. To conclude all, he explains 
how theſe little Parts of Water, unlooſing them- 
ſelves from the Particles of Fire, may again re- 
unite in the Air, and become of greater ſpecifick 
gg than Air, and conſequently be reſolved into 

In. 

All this demonſtrates the Wiſdom of the Cx RA. 
TOR, and his Goodneſs towards his Creatures : 
Theſe Perfections you yet greater in this, wiz. 
that theſe Yapours furniſh Rain, ſweet and freſh, 
altho the Sea, from which they riſe be ſalt, and un- 
pleaſant to the Taſte; and it ought to be exactly 
thus, to render the Earth fruitful, which becomes 
barren when it is moiſtened with ſale Water. Who 


does not ſee, in all this, the Efetts of a moſt * 
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Providence ! We find in this — 5 the 
wie of Mountains, as well to collect the Vapontz 
and convert them into Rain, as to become the Ot 
gin of Fountains and River: ; the Uſe of which 
K. experiences daily 0 
he Ha, which furniſhes Funtalns and Rivey 
with freſh Water, yet ought it ſelf neverthele(s/to 
be ſalt! otherwiſe theſe Whiters wou'd ſoon beoume 
_ and uſeleſs to ſuch a Number of Fiſher" as 
are. there ſuſtained alive; the Air would be in- 
&&ed with its Stench, and the Earth rendred unins 
habitable for Men and Beaſts. What is yet well 
worth obſerving is, — that Fiſhes deſtined to live iy 
Water, and there foek their Nad, have Eyes formed 
exably a2 they ſhould be, to ſee diſtinctiy the-Ob- 
gods therein; as the Creatures alſo, which live on 
the _ have their Eyes — — 
ing Object: in tho Air; a Thing which could h: 
be the Efe of Chance, 1505 be 
Ik we were to omit nothing worthy of the At. 
tention of the Reader, we ſhou'd copy entirely all 
that the Author has faid in this whole Contempla- 
tion. DT} 

He treats of the Earth in the 21ſt Contemplation; 
and here he takes pains to prove, beſides other 
Matters, how the Earth affords Nouriſhment to 
Plants and Animals And notwithſtanding the Ex 
pences it is daily at, its Subſtance being continue 
ally diminiſhing, yet the Wiſdom of Gap hat 
taken care to repair, by ſome Means or other, 
all the Loſſes it ſuffers by theſe conſtant Conſum- 

tions. 4 21 
of He proves the Raſuneſs of thoſe Perſons, who 
dare advance, that Mountains, Deſarts, Rocks, & c. Are 
nſeleſs, becauſe we are not made ſenſible of the De- 
ne fit of em: And he makes uſe, on this Occaſion, 
of the Inſtance of the Load Stone, the Aare 
Property of which was utterly unknown during ſo 


many Ages; but being now diſcovered, has fem 
| | ah 
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us with Means to find out a New Hold, from 
which great Treaſure is tranſported i For now Ma- 
riners dare venture to (ail on the main Ocean, and 
truſt themſelves out of the Sight of Here; Attem 
which the Axcients cou d never believe to be 

e. | , | 7 ' 
"Tis an Efefi of the moſt wiſe Providexe, that 
the Waters, which are lighter than the Zarb, do 


not entirely overflow and cover the Land, thereby 


rendering it quite uninhabitable 1! "Tis a Gop, in- 
dilputably, who bas conhnged them within their pro- 
per Bounds, and has made them keep within their 
own Precin&s for {0 many Ages paſt, without di- 
miniſhing, in any conſiderable Proportion, the 
Bauks which have all this while hemmed them in|! 
'Tis a Gon certainly who the Earth in 
the exact Situation it enjoys | inſomueh, that tha” 
it flaats, as it were in a liquid Ocean of Air, yet 
its Poles are always in the ſame Poſition ; althe' 
it ſeems, to humane Reaſon, a very poſſible 
Matter for it to have its Situation altered, 
and its Poles placed in another manner, ſo as to 


conſtitute two Paints directly oppaſite to the Eqza- 


tor; and the two Points, which are at preſent 


oppar- 
ſite to the Equator, might become the Poke. I 


this ſhou'd happen, as to humane Reaſan, tis 2 
molt probable thing, the Earth muſt wholly become 
barren and fruitleſs ; becauſe all the Plants, and all 
the Animals which it produces, wou'd find them- 
ſelves in a ſtrange and different Climate to what they 
had been nurſed and brought up in: Therefore 
theſe ſort of Plants and Auimals cou'd neither be 
produced, nor live when produced, in Temperatures 
quite oppoſite to their NVaturee, 

Fixx is the Subject of the 2 2d Contemplation : Every 
one knows the Advantage and Uſe of Fire; but 
no one, as yet, has found out the Nature of Fire, 


at leaſt ſo well as to be able to give a ſatisfactory 


Account of it, Our Author deduces a great 5 
| Fo 


which always retains a Figure and Form peculiar to 


be conſumed by FIRE. 


ficient Heat for the Produce of ſuch various Beings, 


it is now at, from our Earth, it ſhou'd approach 
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Experiments, which ſeem to prove what we have 
been above obſerving of his Notions of Five being 
à particular kind of Matter, which hath, and 


it ſelf. This appears, (1.) becauſe all ſorts of Mas. 
ter are not convertible in Fire : (2.) If to make Ft 
ir were ſufficient to give a certain Motion to the 
Particles of Matter; How comes it to paſs, that 
Water can never have its Parts put into ſuch -a M. 
tion as may conſtitute Fire? Our Author abounds 
_ other Reaſons and Experiments proving the ſame 
thing. | vil 
As Fire is an Element ſo neceflary that Plants and 
Animals cannot be without it; ſo its Efefis, in 
other Caſes, are extremely terrible. If we con 
ſidor the Quantity of Ignite Particles which ate 
laid up as well in the Earth as in the Air; and 
the great Quantity of combuſtible Matter, which 
is to be met with in all Places, it muſt neceſſarily 
be acknowledged a particular” Providence which has 
preſerved hitherto the Earth, and all things con- 
tained in it, from the raging Efefs of ſo dreadful 
an Element And theſe very Reflections ought to 
render the Predictions of St.“ Peter probable to all 
Infidels and Heathens, viz. That the Earth ſbal at lf 


On the Subject of Fire, Dr. Nieuwentyt asks the 
Atheiſts, whether it be by Chance that the 8u x, an 
immenſe Ocean of the moſt active Fire imaginable, 
is placed at ſo great a Diſtance from the Earth as 
we find it is? It being near enough to afford ſuf- 


as owe their Life, as well as their Prefervation, to 
its influencing Rays : But if inſtead of the Diſtance 


nearer to us, it muſt inevitably follow, that all 
| h 0 things 
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things we ſee now flouriſh, wou'd be conſumed 
and burnt up; and if it were to be removed. 
farther from us, its Rays wou'd not bring ſuf- 
ficient Heat to nouriſh the Beings which are now 
produced. N 1 0 4195 

The Author proceeds, in the 23d Contemplation, 
to the Examination of Terreſtrial Beaſts, Birds and 
Fiſhes ; from all which, we may very well conclude, 
he does not fail to enrich himſelf with Variety of 
Matter for proving his Purpoſe, wiz. the Exiſtence of 
a Gop, and how much we ought to admire his 
wiſe Providence : But far from entering on the Par- 
ticulars of each of theſe things, it is not ſo much 
as poſſible for me to hint at ſuch a Number of 
curious and profitable Remarks; I. am therefore 
forced, unwillingly, to paſs over in ſilence the 
greateſt Part of them. | 4 

'Tis carrying * the higheſt Pitch, to at- 
tribute to Chance the Formation of a ſingle Ny; 
he muſt be blind that cannot ſee the Hand of an 
infinitely wiſe and intelligent Author in the Forma- 
tion of the Body of theſe Inſefis ; who hath, with 
ſuch marvelous Induſtry and Fore-ſight, produced the 
Male and the Female for the Preſervation of the Species ; 
inſomuch, that the Doctor challenges the Unbelievers, 
who attribute all things to Chance, or a fatal Neceſ- 
fity, to muſter up all their Art, and joyn together 
all their Subtilty, towards the Formation of but one 
ſingle Cheeſe-mite ; and if they cannot bring this to 
paſs, he adviſes them ingenuouſly to confeſs, that 
the Wiſdom which contrived this Mite, is infinitely 
above their weak Power, Capacity or Reaſon, in that, 
and every Particular, 

This ſame Wiſdom of the CREBAT OR, appears 
in the Manner in which Feathers, or the Wings of 
Birds, are formedfor, railing them up into the Air, 
for ſupporting them there, and moving them about 
therein, according as all this is neceflary to their 


Preſervation, Who does not admire the Care = 
OD 
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Gop has taken of ſeveral ſmall Birds, which att 
deſign'd to fly conſtantly into Babe, or Hedgtn, 
amongſt Thorns, or to paſs through the Branches of 
Tree: ! For theſe Birds are provided with a tranſpi- 
rent Eye-lid, whereby their Eyes are preſerved: from 
the Sharpneſs of the Thorns, and 24 they are not 
hindred from ſeeing neceſſary Objects. 0 
What is remarked in this C lation, con- 
cerning Fiſher, is a Proof no leſs evident of the 
Being of a Provideme ; for conſidering we obſerve 
in them a Capacity of rendering their Bodies of 4 
greater or leſs ſpecifick Gravity than the Mater in 
which they ſwim, by the Means of certain Veſſels; 
or Bladdets, which are more or leſs fill'd with 
Air; to the End that they may be able either to 
ſink down to the Bottom, or riſe to the Top of the 
Water, or ſtay in the ſame Place, as they have Oe- 
caſion ; and all performed according to the moſt 
exact Law: of Hydroftaticks : There is nothing 
can be a greater Mark, than this, of the Provi- 
The marvelous Metamorphoſes of Silk-Worms and 
Flies, and ſeveral other Sorts of Inſefs ; all which 
anſwer directly to the End for which they were 
formed, cannot be any thing leſs than the Efet?s 
of an Al-wiſe PRO VIDE NYVCE “, far ſurpaſſing all 
= fabulous Metamoyphoſes of OVID, and other 
betr. 
The Author pitches on Plants for the Subject of 
his 24th Contemplation ; from which I ſhall only 
draw this ſingle — The generality of Plants 
ſow themſelves ; or where any of them are ſown 
by Husbandmen or Gardeners, the Seed is thrown 
careleſly from them : Yet, notwithſtanding theſe 
Chance-Caſts, that every Grain ſhou'd have its pro- 
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* Mr. Goedart's curious Experiments on this Subject, are 
worth looking into: See his Nature! Hiſtory of Inſef#r, printed 
in ſeveral Languages. 
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per Situation, eſpecially that thoſe Sed which 
Gon almoſt a Shrrical Form, ſhou'd always 

pen to be with- the tight Side oft 

the Earth that covers them, is very ſtrange | Does 
all this come by Chance ? Since every Body knows 
'is againſt the Nature of 'Chance to be uniform, 
or always the ſame way. Grains fer different 
ways, whether they be turned wrong in — 
them with Earth, or whether they be placed 
in the Earth at firſt, charity nevertheleſs their 8i- 
tuation: And notwithſtanding the wrong Poſture 
| they may be placed in, yet each one ſends forth 
els, its Bud uniformly upwards, and its Root downwards. 
ith And it is remarkable, that thefe oppoſite Dire- 
to ctions of the Bud and the Root are perpetually uni- 
the form; whether they germinate in the Air, or whe- 
De- ther they germinate in the Earth. In this is 
oft lainly perceived the wonderful Care of Providence 
ng or the Preſervation of the Species, and the Ferti- 
1 lity of Plants: All the Induſtry of Man cou'd 
never have been able to have procured this Ad- 
vantage, if the Miſdom of Gov did not interpoſe 
therein, | 


PART III. 


HE 25th Contemplation is the longeſt 


in the whole Work, having for its 
Subject the immenſe Scope of the 
=” Os Heavens, and the principal Diſco- 
overies made there, The Author re- 
lates the various Methods made uſe of by Aſtrone- 
mers to find out the real Magnitude of the Sun; 
and he believes the certain Bulk of this Glorious 


Har is ſo far found out, that we may aſſure 
| our 
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our ſelyes, without Fear of Deception, that it is proyed 


to be a hundred thouſand, times bigger than on 
Earth, and that it is at the Diſtance from us of th 
thouſand Semi- Diameter of this Earth, LTi com 
puted, that if a Cannon-Bullet were /hot from this Earth, 
and were always to proceed forward with its firſt Vil 
city, it ought to be twenty five Tears in its ſwiſteſt Mp 
tion before it cou'd arrive at the SUN ; and the ſam 
Cannon-Bullet won d be about 69 1,600 Tears in the ſam 
Motion before it cou d reach thiſe fixed Stars which ar 
Placed the neareſt to our EARTH, | This Magnitud, 
and this Diſtance, are found abſolutely neceſlary fer 
the Purpoſes to which this luminous Body is adapted 
Nor are we leſs beholden to its Diurnal and Annual 
Motion, than to its Diſtance and Magnitude; fot 'ti 
by theſe Means that a Difference is made betwixt 
the Day and the Night, as well as betwixt the ſeve- 
ral Seaſons of the Near Without this Difference the 
Earth cou'd not bring forth its Fruits; nor cou'd it 
otherwiſe ſupport the Diverſity of Plants and livin 
Creatures that we find upon it, 

*« * Perpetual Spring, which ſome have regarded 
* as one of the Advantages of the Golden Age, is 
* mere Poetical Chimera; for this wou'd prove one 
© of the greateſt Misfortunes that cop'd happen to 
* the Earth.“ 

Our Author ſpeaks much of Light : He repreſents 
the exquiſite Fineneſs or Minuteneſ: of its conſtituent 
Particles, It is demonſtrated by the Learned of the 
preſent Age, that Light is communicated ſucceſ- 


| ſively from one Place to another; and it is com- 


puted to be about half a Quarter of an Mur in 
its Progreſſion from the Sun to us: But it is yet an 
unknown Queſtion, whether Light really paſſes from 
the Sun to us; or whether the Su x does not put 
into Motion ſome very ſubtile Particles of _— 
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which are continued (as it were in 4 Chain) 
from that Glorious Body even to this Earth / 

Our Author ſides with Sir I5AAC NEWTON 
in embracing the former Opinion : He ſpeaks 
alſo of Natwrdl Laws, which Light obſerve — 
moves by; as how it always proceed in Rig 
Lines; and how its Rays ace reſracted in paſs 
ling oliquely from one ru um td . « 
in if which he endeavours to raiſe our Minds 
to an Admiration of the Wiſdom of the CA A- 
t0R, 

Nor is it a Matter leſb deſerving our Wonder; 
thar the $y x ſhou'd _— to furniſh out 
from its Body, for fo many Ager, Partifles of 
Light in ſuch great abundane — without —— 
al this — ſenſibly waſted or ifinguiſhed 
its Subſtance. 

% Fox my Part, I muſt own, that. cannot yet 
© be hroughly perſwaded that thet Light, which 
* ſtrikes our Zyer, is an Emanation of ſubii 
% Matter from the very Body of the 8 U 
e can better ſquare my — to — 
„ who believe the Jy x acte oafy on à Malm, 

* which is betwint n and the Extremitzes 
1 of that ace wherein Lighe is ma 
* ARISTOTLE ſeem to me to have. 
* theſe Sentiments of LA. And DESCARTES 


* js ſomething of the ſame Opinion, whoſe Glo 
* buls alewhere do not ſo well agree with = 


perien 

We — che leaſi, Hypubeſur, explain 
the following T- mls, 
out doubt, to paſs for. ons 4 0 A & 
NMaurt. Place 4 Convex Miraur ( or Lows) _ 
i inco which Chamber, no 
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other Light but what paſſes thorow that Hole can 
be introduced ; and you will receive from with 
out the reflected Rays of ſeveral Bodies, coloured 
and enlightned ; All theſe Rays being united, in 
the Focus of the Lens, loſe in ſome ſort at their 
Re-union, their proper Colour:; all of them joint 
ly forming only White. ' After this Union they 
are ſeparated again, and paint very .diſtin&ly 
on white Paper, all the External Objetis coloured 
(each appearing in its proper and particular Co- 
lour) and this after ſo curious and exact 1 
Manner, that there is no Painter on Earth, let 
him be ever fo skilful, that can delineate thoſe 
Objects half ſo exact. If all this be the Effed 
of Hazard, it muſt be allowed, that Hazard 
is a very fine Artiſt. [F.] The ſame may be ſaid 
in relation to the Diſtance of the Planets in 
reſpect to the Sun, of their Elligtic Mo- 
tion about the Sun, and a great Number of 
other Phenomenas of the Heavens, and the Stars, 
Cc. which are the Wonder of Wiſe Men, and the 
Objects of their e | | I 

Dr. NIEUWENTYT, in his 26th Contem- 
_ demonſtrates how inconceivable the Num- 

r and Minuteneſs of the Particles of all Bodies 
are ; and he opens this Subje& with moſt curious 
Calculations. . | 

I ſhall make a ſingle Remark on this Occa- 
fion : It is moſt certain, that we do not ſee the 
real Magnitude of Bodies, but only the painted 
Image, repreſenting the Relation that thoſe Bodies 
have to the Fm or Strutture of our Ever. Let 
us ſuppoſe then a Glaſs, Concave on both Sides; 
each Concave Side being as perfect a Part of a 
Sphere -as can be imagined ; this Glaſs will re- 
preſent to one Eye (becauſe it can't ſerve both 
at once) ObjefFs ſeveral Millions of times leſs 
than they appear to us. Here then, ſuppoſe our 


Eye 
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Fyu to be made like this Slg we ſhou'd not, 
cafily, be able to conceive Parts, Which, with 
the naked Eye, we diſcover in Bodies; becauſe 
thoſe Parts, in regard to us, would be of a 
Calineſs alnoſt ſurpaſſing our Imagination. Let 
us again repreſent to the Mind the moſt perfect 
Microſcope, that is poſſible for the Art of Man to 
contrive; with this Microſcope we may be 
able to ſee Milliops of Bodies, which we can no 
wiſe perceive without ſuch Aſſiſtance: And if, 
finally, we ſuppoſe, that our Eyes were formed 
like this Tarte we ſhou'd ceaſe to wonder at 
the Minuteneſs of the Parts of Bodies, which now 
ſurprize us to perceive, or even think of. On 
— contrary, we ſhou d admire that People who 
ave ordinary Eyes, ſhou'd not apprehend Bodies 
to be formed in ſuch Manner as they wou'd ap- 
pear to us with our Microſcope Eyes. All this tends 


on this Qccaſion, has a real Foundation in Na- 
ture; and that, as he argues, there is nothing 
can make us comprehend better the Being of a 
Gor, who Dy 20 infinite Wiſdom hath compoſed 
all Bodies of ſuch a numberleſs Multitude of 
Parts, as can ſcarce be conceived by finite Un- 
derſtandings. This is more eſpecially true in Re- 
lation to the infinite Minuteneſs of the Parts of 
Light, afid may help us. to comprehend what has 
been ſaid juſt now concerning the Sun's not being 
diminiſhed, notwithſtanding the great Expence it is 
at daily in furniſhing out ſuch a prodigious Number 
of Particles of Light, as Sir ISAAC Mt/TON, 
in his incomparable Syſtem, has enumerated : 
Here you meet with a long and curious Calcula- 
tion, which helps to convey the Minuteneſs of 
the Particles of Light to the Apprehenſion. Ac- 
cotding to his Calculation it appears, that there 

vp. - flows 
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Minnte, 418660! * Particles 6f Light, + 
' Certain Laws of Natart are the Subject of the 
27th Contemplation 2 Such are the Laws by Which 
Bodies are united to, of ſepar 
* Fn alſo — Laws, 1 2 
n tending towards the 0 /ty, and pre- 
ſerving regular! y a Eci K Motion, ot 
av ny, Motion to other Bodies, Ot, 


the Univirſe; that, without this Qrder, the Eat 
muſt ſoon be deprived of all manner of /#habi- 
tants, and the Univerſal Orb of Nature wou'd te- 
turn to its former CM AOS. In this Contemplation, 
the Laws Which Fluids obſerve in their Aſcenſion 
are inſerted, *' WE NR 
On this, ſo curious and important Subjeli, 4 
whole Treatiſe might eaſily be compiled. Ta 
— this Cenempiation, our Author ſhews the 
dvantages, or rather the abſolute Neceſſity, of 
ſuch Law! as theſe, 5 | 
In the 28th Contemplat ien he diſcourſes of thoſe 
Lmur of Nature, which are properly termed Chy- 
mical, and which confift, chiefly, in the various 
Efetis produced by the different Mixtures of Al 
talen and Acidt, And here he excites our higheſt 
Admiration, in ſhewing, that tho' the Earth 
abounds with ſuch an infinite Number cf different 
Partichs mixed, and as it were confounded, ot 
jumBled, together, ſome of which being of the 
moſt poiſonous Nature; yet it does not, for al 
this, allow Corn, or other wholſome Plants, to 
imbibe any of the poiſonons Pafts of Matter 
Yur on the contrary, theſe Vegetables, age 
4 F 72 605 & TEE : 3 T1 or 
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for the Nouriſhment of Man, ſuck in, towards 
increaſing their Subſtance, ſuch Parts only as ate 
wholſome, and fit for the Nouriſhment' of his 
Body ; leaving at the ſame time, in the Earth, 
all thoſe poiſonous ' Party which wou'd hurt 
10 


im. 

The 29th Cememplation is perhaps one of the 
moſt curious throughout the whole Book : The 
Author here proves the Poſſibility of the ReſuryetFion 
of the ſame Body, ſuch as the Scripture promiſes, 

and anſwers all the Objections which ate brought 
ag:inſt this Truth. We ſhall neither repeat thoſe 
Objeftions, nor his Anſwers to them, contenting 
our ſelves to explain, in as few Words as poſſible, 
how Dr. Nieuwentyt conceives, that the ſame 
Bod) may be able to ariſe, The Body of Man 
may be conſider'd as two difterent Bogier, or the 
ſame Body may be apprehended under two dif- 
(erent Ideas : The Firſt is termed, — The Viſible 
Body ; the Second, — The Proper Body of Man. 
The Viſible Body changes every Day ; by little 
and little it attains full Growth ; ſometimes it is 
fat and plump, at other times it is u and emacia- 
ted: Tis in this Senſe therefore, that the Body 
may be ſaid to be in perpetual Change, or Flux; 
and that a Man at Fifty or Sixty Years of Age, ha 

ſcarce a Scrap of the ſame Body which he enjoye 

at Ten or Twelve Years of Age, The Proper Bud 
of a Man is, — that Body by which a Perſon is al- 
ways ditinguiſhed to be the ſame Perſon, and not 
another ; and this not only with regard to hi 

having the ſame Soul, but alſo as he — 
be ſaid to have the ſame Body, with ſome pecu- 
liar Properties 2 it from all other 
Bodies; there muſt then ſomething in this 
Proper Body which is the Cauſe of its being deng- 
minated the ſame Body. Ir is therefore neceſſa- 
uly one of theſe three zhings, viz. either Firſt, _ 
1 3 s 4 Sa li 
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Solid Parts of which it is compoſed ; or, Secondly 
the Fluid Part; or, Thirdly, certain Natws 
Laws, which are obſervable in the Oecomomy at 
Functions of the Animal Body : It cannot be th 
Fluid Parts, becauſe, tho' the Fluids are dal 
difſipated, and other Similar Parts conſtantly ſus 
ceeding, yet we ſay, without Improprie 
Speech, ſuch a Man has the ſame Body ne 
can it be the Natwyal Laws, becauſe theſe Lay 
alſo change, or are in a continual Flux, according 
as the Jod) is in Health or Sickneſr, Fat or Laa 
but more particularly, becauſe theſe Laws ceal 
by the Death of the Body, when even the dead 
Carcaſt continues to be call'd the Hod) of him ty 
whom it belonged, It muſt be concluded, there. 
ſore, that the ſolid Parts of Man's Body, are tho 
Parts which denominate the Body, and cauſe it 
to be eſteemed the ſame, or proper Bod) of an) 
Perſon, | n 
Moreover, tis taken for granted at preſent, 
that the Body of Man, as well as that of Beaſts 
and Vegetables, is found in Miniature, within the 
Seeds, or firſt Principles of the Individuals, Thek 
little Embryo's, it it be allowable to term them ſo 
do only, in Sequel of Time, unfold themſelves; 
and increaſe, by the Conjunction of new Particles of 
Matter, which they imbibe and embrace conti 
nually. Now this Body may be conſidered. e- 
ther as it was in its firſt State, before it came out 
of the Husk, Caſe; or Shell; or, ſecondly, in the 
State it is in, when the Shell being broke (like 
the Shell of a Nut or Huck of a Bean) it receives 
to its Subſtance adventitious Particles of Mattet 
to increaſe its Bulk, If the Body of Man be conſ- 
der'd in this firſt State, this Body ſubſiſts always 
perfectly the ſame (as a Nut whilſt it remains out 
ot the Earth); and it is preciſely the ſame 9 


F Dr. Nieuwentyt : Book. xxxix 
hat a Man has poſſeſs d ever ſince his Conce 
jon, which ſhall tiſe again. ö 

In this we can ſee no ContradiRion ; nothing 
hat is impoſlible to the infinite Power of G0 | 
or Gob may add to this E/ential Body of Man, 
ither ſome Parts which the Man enjoyed at the 

ment of his Death, or ſome of thoſe which 
e had before; or ſuch other Matter as he 
pleaſes ? This does not in the leaſt alter the 
Jdentity of the ſame Body, TAP 

If we conſider theſe Bodies diveſted of tho 
new Particles of Matter, that have been joined 
o the former Principles, we find ſome of them 
ſo emaciated and extenuated, that there remains 
ſcarce an — but Skin and. Bones; yet we do 
not ſcruple to ſay, that they are the ſame Bodies 
which will riſe again : So that it ſeems, as if 
che Identity of Bodies, in this Caſe, conſiſted 
in Nothing but the Boner of which they are com- 
poſed. It is therefore ſufficient to enable us to 
{ ay, That they are the ſame Bodies tubich will Riſe 3 
when we are aſcertain'd, that ſomething remain- 
ing in them ſhall ariſe, tho', perhaps, with other 
Additions, which God may be pleaſed to make, 
either of borrowed Matter, or of ſome Parts of 
—— which have properly appertained to theſe 

odies. "= | 
An intelligent Reader may plainly ſee, that by 
this manner of explaining the Reſurrektion, all the 
Difficulties that are raiſed againſt this Doctrine 
— * dwelling any longer on this Subject) 
vanuh. | | 
The zoth Contemplation ſpeaks of divers Things 
in Nature, of which we have yet ſcarce an 
Knowledge. The Author ſhews, that from theſe 
very Things, which are unknown to us, we may 
draw Arguments in favour of the Wiſdom of G oo. 
He places the Motion of th: Sun, or of the 
| | EaRTH, 
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Kaur, amongſt thoſe Things that ate not .. 
ſufficiently known to us. He brings Reaſons 
Authorities to prove, that we cannot yet certai 
ly determine any thing of that Matter: And 
believes, that this is the Queſtion which Goz 
ut to Jo — * Knoweſh thou - the Ordinance 
eaven ? Canſt thow ſet Dominion thereof in { 
Earth ? Our learned Author fancies, that thi 
Speech is thus to be. contirued »-— Krnoweſh thy 
whether it be the Earth, or the Sun which mov 
or which of the two ſtands fill, or ought to b. 
placed in the Number of the aue, which mon 
themſelves in an Orb ? 

I ought not to forget, before I put a Peri 
to this Matter, that the /{uftrious and Learmd 
M acris81kartr, whois tle Author of this Bud 
of which I have juſt now given a Sketch, has been 

leaſed to do me ſo much Hurour as to anſwe 

me ſmall Difficulties, which I had ſtartel 
againſt his Opinion ( the Nouvelles of March 
and April, Pag. 153.) Tis in a Letter inſcrib'd 
to me, and inſerted in the Month of June in the 
Datch Journal, the Title of which is Buekzael, &c. 
Pag. 673, Oc. 

I cannot ſufficiently expreſs how much I am 
obliged to him, by the courteous Manner in which 
he treats me: I freely own that I do not de 
ferve the Compliments he paſſes on me. As for the 
Main of the Queſtion, fince we each of uy ain 
at the ſame Point, I wiſh, with all my Heart, 
that the World may judge my Objeftions ill-ground- 
ed ; and that his Anſwers may prove moſt evident 
and convincing. 
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READER 


M1 HE Deſign of Writing theſe Conrem- 
1 lations, is to convince At, of the 
[ 


- iſdom, Power and Goodneſs of 
= LAs Gov, the Maker and Ruler of all 
Vphings; and Irfidels (who indeed ac- 
knowledge a God, but reje& the Authority of 
the Holy Writings) that the Scriptures are of a 
more than Humane Original ; and ſo to repre- 
ſent to both of em the right Uſe of the Contempla- 
tion of the World. 

The Methods we have made uſe of to prove 
the ſame, are only taken from the modern Obſerva- 
tions, and probable Diſcoveries in Natural Philoſophy, 
without laying down any bare Hypotheſes, ſince 
in the Things of natural Knowledge, we have no 
farther Foundation for Arguments than we can 
produce Experiments : Upon which, you may 
conſult the Writings and Plans of the Royal Aca- 
demies and Societies, and of the moſt famous Mathe- 
maticians among them. | | 

The Reaſon why I have not made uſe of the 

zetaphyficks, &c. will appear in the Preface, Sect. 27. 
While I was writing this, the Arch-Biſhop of 
Cambray's Book fell into my Hands ; and while I 
was compoſing the Preface, I met likewiſe with 
Mr. Ray's Book, tranflated into French ; and was 

Var, I, * more- 


il The AUTH OR's Epiſtle | 
moreaver inform'd (tho' 1 don't:underfiand the 
Languige that Mr. Der Rad publifhed andthe: 
Book in Eng4b, wherein de largely proves the 
Being of a 50d upon the ſame Foundation, | | 
was very agreeable to me, to ſee and obſerm, 
that this ay of Proof, which I have alway 
eſteemed the ſtrongeſt, was likewi mbriced 
ſuch Great Men; in which, after all that io wil 
upon it, there ſtill remains abundance of Matter, 
to convince the unfortunate Philoſophers of "the 
Perfe&ions of their great Creator; and there Wil 
ſtill remain enough to lateſt Poſterity. "Wh 

The Manner of proving the Divinity of the "hh 
Seripture from natural Phenomena or ance; 
which we here ſet before you, has not, that 
know, been ever done before in ſuch a Method 
I hope, however, that the ſame may he of Uk 
both to the Atheiſt arid Infidel, becauſe both thoſe 
are wont chiefly to exerciſe themſelves in the 
Study and Knowledge of Nature, 

The general Method of convincing both of 
'em, is more largely repreſented in the following 
Preface ; Sk. 29, 30 and 31. 

wrte in the Low-Dutch Tongue, to the End 

that I may be mote vſeful to my own County: 
Men; and eſpecially, becauſe that Tongue hi 
been often abuſed in Publiſhing aud Diſperſing 
Atheiſiieal Books, | 

The Order we follow, can in ſome Manner be 
learned from the Heads or Contents of this Work; 
tho“ J have not confined my felf very firletty to 
that which has been purſied by many others upon 
the ſame gubſect. 4 

Thoſe who will read this Work as an N. 
mental Acchunt of the Knowledge of Nature, Wilt 
not be offended at what we call the Convwrrwn, 
Which they ftequently meet with, becauſe dur 
Deſign was not to Write a Body of Phyfets 1 4 

i 


* 8 r —_— — n * 0 rr 


LE lit 


but to bring the Rrroneout into the right Way; 
and by turning thelr Thoughts, after this manner, 
to the Knowledge of. Nature, to lead them on to 
the true Notions of the Deity, oy 
The able Mathemuticians may perhaps think, that 
I ought to have propoſed the Experimental Demon- 
ſtations for Inſtande, of the Power of the Muſcles, 
and of the Law: in Fluids, Cc. in a 
more Mathematical Manner, or elſe barely to 
have related them without any farther Proofs, 
and ſo to have made the ſame Concluſions, with» 
out ſo much Trouble, and ſo many Figures; but 
they muſt be pleaſed to know, that I have de- 
duced thoſe Demonſtrations as. far as it was poſ- 
ſible for me, by Experiments only, and not as the 
Mathematicians are uſed to do from Habib d Laws 
of Nature, to the End that I might be the better 
underſtood by ſuch as know little or nothing of 
the Mathematicks, I was indeed at firſt of a dif- 
ferent Opinion, and had already prepared the 
whole Work without any Figures, and Without 
Proofs, the Grounds of which were nevertheleſs 
very obvious to Mathematicians, But foraſmuch as 
a certain Learned Gentleman, and after him ſeve- 
tal others obſected, that if 1 did proceed in ſuc 
a Method, many would think, that what I ſhoul 
advance in ſome Caſes, was more incredible than 
true and that in ſuch — Matters one ought to 
bring at leaſt as much Proof on would be neceflary 
to confirm the Truth of one's Poſitions j 1 have 
therefore choſen to go on in that ma | This. he 
lilkewiſe been the Reaſon why this Work, which 
was forced to enlarge and alter in wow Part al- 
moſt, has ſeen the Light ſeveral Years later than 
it ought to have done, elpecially fince my other 
Aﬀairs have continually obſtructed the ſame, 
They who upon food Orounds do acknowledge 
i God, and the Divine Origin of the Holy be 
*A 3 Ptures, 
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ptures, will here find ſufficient »Proofs: of their 
Confeſſion ; and thoſe Who ate weaker, may:liky 
wiſe, I hope, be confirmed: in thoſe Truth 
againſt any Temptations { 19 
But before I conclude this Addreſs to my Res- 
der, I muſt entreat thoſe' unbappy Philoſophers, 
thoſe uavering and doubtful Perſons, thoſe - Infidaly 


and much to be lamented. frog Minds, tor whbm 
this Work is chiefly calculated, that they would 


come prepared to conſider the ſame, not ſo much 
with an accute, as with a ſerious Judgment, aud 
decent Reſpe& for ſo momentous, an Enquiry ; and 
not ſo much to obſerve what Difficulties 
occur in ſome Particulars, as whether there 18 not 
ſomething in ſuch a Number of Things as ma 
ſerve to convince them of the Perfections of thelr 
Maker, and of the Authority of his Word; If 
— roceed in the firſt Way, the ſtrongeſt Proof 
will be of no Uſe to them] but if they fall into 
the latter, one (ingle Fact weighed by a Mind n 
earneſt, and diſpoſed to learn, may, by God" 
Bleſſing, convince them of their Errors, 

The Thetical Way, which is only made uſe of 
here for their Conviction, muſt not appear imper- 
fe& to them, as if it did not ſufficiently confute 
their Sentiments, but let them compare it 
with their own Poſitions, and judge themſelves 
whether a Proof deduced from certain and actual 
Experiments, which is the Caſe here, ought bot 
to be more convincing, than that which is ground- 
ed upon naked Ideas; which, wit out any acl 
Experience to ſupport them, are h rbitrarily ad- 
yanced for Notions of things really exiſting, 
that their Philoſophy is only built upon this latter 
Foundation, they themſelves muſt know. Accord 
ingly, the Sophiſtical Arguments of thoſe Atheiſts, 
and rhe not only falſe, but horrible Conſequences 
flowing from their Opinions, have been , 

˖ | J 
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fully expoſed by divers eminent Perſons, to whoſe 
Writings we refer ou... 5 

If there ſhould be any thing among all theſe 
Contemplations, in which, according to the Opi- 
nion of the Reader, I may have been miſtaken, 
and have not rightly repreſented the Properties ol 
the Natural Phenomena, let him paſs it over, 
ſince he will not be able to ſay the ſame of all 
the reſt ; and in caſe he allow one ſingle Proof to 
be ſtrong enough among ſo many as are here 
brought together, or of thoſe whereof the farther 
Contemplation of the World raay yet ſuggeſt a much 
reater Number to him, that alone will be powers 
tul enough to convince any Man that argues ra» 
tionally of the Being of a God, and of the great 
Origin of his Word, ſince one Demonſtration 

roves as ſtrongly as ſeveral, tho“ more do 
— the Couviction, | 

Neither let the Quotations of 2 
in theſe Diſcourſes, make you reject the Whole 
Work without reading it, as many are uſed to do 
when they meet with them in any Books, ſince 
the Divinity thereof is not here ſuppoſed but 

roved ; and that ſome of them ſerve to ſhew the 

iſdom and deep Knowledge in Nature of him 
that inſpired them z and others, to convince you 
that no Man, tho* never ſo underſtanding, nor 
any Impoſtor tho* ever ſo cunning, either for Poli- 
tical Reaſons, or otherwiſe, was capable to pro- 
duce in thoſe Times ſuch things as we find written 
therein, from whence. you may eaſily conclude 
who has been the Author of them, 

Let not the Atheiſts and Unbelievers conceive 4 
Prejudice againſt this Work, ſince they may learn 
not only from the Title, but from . thoſe ſincere 
Aſſurances we hereby give them, that we did not 
write it out of the leaſt Hate or Contempt of 
them, but from a hearty Sorrow for their 

9 miſerable 
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miſerable Condition, and only in order to t 


Converſion ; for which Reaſon; I have com 
made them themſelves the -Judges of the 


part of my Concluſions z I therefore only rest 
them, that 118 paſs their Judgment 
What is here ſubmitted to jt, without that depde 


rable Reſolution raken up by many of thoſe why 
call themſelves Strong- Minds, of Bye They 
to r the Being of a Cd. 
One of theſe Poſitions muſt be irrefragably tru 
(it being Ar to lay down a Third) githet 
that, according to their Opinlon, all Things in che 
World are govern'd by Chance, and by vag 
Laws, without the Intervention of an Inrelli 
Being, and that the Chriſtian Bible is compo 1 
Cheats and Impyſtors, who had no other View b 
their own Advantage; or elſe, that the H dv 
ptures are given by a God that Governs the Mul 
and who will require an Account from those 
Creatures whom he has endued with Reaſon, hov 
they have uſed the ſame. Lt them therefore tow 
ider how much it imports them not to be miſtaion in 
thoſe things, whereon their eternal Welfare or N 
depends ; and let them judye 40hether it be not at 
at true, that they and the World are made by u wik 
God, as that a Chck, or any other ingenious Piece of 
Workmanſ/hip, does prove the Skill of the Maker. Upon 
all which, if they ſeriouſly contemplate, they will 
tremble at their own Notions ; and ſince” it v4 
Matter of Fact, and not a meer Speculation that 
is in queſtion, and ought. to be examined, whe 
ther it be not neceſſary to enquire into the Things 
themſelves, without relying upon naked and Athe- 
iſtical Notions ; *tis for this End theſe Conte 
plations are written. May the Almighty God 
whoalone can over-rule our Minds and Thoughts, 
enforce theſe and other Proofs, in which the 
whole World abounds. ! * 
| ©, T 
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Srerton 1 The _ 50 rence beten Abel, 
and thoſt that eur G O B. 


ee T is hatdly credible, that there were 
<| ever an Mey, who had hot quite 
loſt their Underſtanding, ſo fooliſh 
and unreaſonable as to deny an Eter- 
wal and Self-exiſtent Being, and to main- 


1 
tain OO there has been a perfect tate of Inanity 


or Nothingneſs, in which there were neither Crea- 
tor nor Creatures ; for even the moſt Famous among 


the Ancients, and Spingſa- himſelf among the 
Moderns, tho' they. may juſtly be rank'd with 
3 Atheiſts, have yet acknowledged an Eternal 
eing. 
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The great Difference therefore between Atheift;, 
and thoſe who confeſs and fear 'a God, is not"whe- 
ther there be ſuch a Being, which from all Eter- 
nity has ſubliſted by himſelf (for that is owned 
by them all, at leaſt by all that I have ever Her 
of) but whether this Eternal Being is alſo- HA, 
Powerful, and Merciful ; and whether he has made 
all _ according to his own Pleaſure, for cer 
tain Ends and Purpoſes, and does continually di- 
rect and govern the ſame, ” + » "4 

It is true indeed, that thoſe miſcrableWritch 
find themſelves obliged, in ſome Manner, 
to confeſs his Pouer, were it only from their 
daily Obſerving, with their own Eyes, what 
great Bodies are moved in the Heavens with a 
unſpeakable Swiftneſs; and perhaps alfo, they 
might own his Goodneſs and Mercy, if we allow 
them to explain it in their own Senſe, and to 
aſcribe the Goodneſs of this Being only to the 
happy Qualities of Things, making uſe therein 
of their own Underſtanding, by which they think 
they are able to convert moſt Things that occur to 
them in the World to their own Advantage, and 
to render them ſubſervient to their own Nece{- 
fities and Pleaſures : But with great Difficulty 
will they allow, upon their Principles, that this 
Eternal Being is Wiſe, and orders all Things ac- 
cording to his own good Pleaſure ; becauſe ſucha 
Conceſſion would be entirely inconſiſtent and con- 
tradictory, as well to a meer Chance, as to all the 
unknown Laws of Nature or Neceſſity This is 
alſo the only Foundation of their continual U 
eaſineſs and Terror; fince if this Being is Wiſe, 
and knows that they endeavour blaſphemoully to 
rob him of his Attributes and Perfections, they 
may eaſily conclude what will be their Reward 
hereafter. . 5 


| That 
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That this was likewiſe the old Queſtion in for» 
mer Ages, may be inferr'd from the Writings of | 
Cicero about it; where the Diſputations of the 
Philoſophers, by him introduc'd, do not ſo much 
turn upon the Exiſtence of a God — 
ſuch an Eternal Being) as concerning the Nature 
of the Gods, It may therefore ſeem itrange, per- 
haps, to thoſe who from their Touth apwards 
have been ſa happy as always to acknowledge 
and reverence God, for their Almighty Lord 
Maker, and Supporter, out of a Conviction of 
his adorable Perfections, to hear that there can 
be found a Set of Men, who owning an Eternal 
Being, or the Exiſtence of a God, do neverthe- 
leſs conſider him. as deprived or diveſted of the 
above-mention*d Attributes: And yet that both 
the former and latter Times have ſwarmed with 
ſuch deplorable Genius's, is too well known to fill 
this Book with the Relations of them. We ſhall 
therefore ſatisfy our ſelves with acquainting the 
Reader, that the following Contemplations are ex- 
preſly calculated to bring theſe unfortunate Men, 
if it be poſſible, to better Thoughts. 


Ster. II. In order to bring Atheiſts to Reaſon, it is 
mw to inquire into the Cauſes and Remedies of 
Atheiſm, | 725 


Tn ar we may therefore take the true Me- 
thods to arrive at this great End, it ſeems neceſ- 
ſary in the firſt Place, ſeriouſſy to enquire what 
are the real Cauſes that many fall into ſuch de- 
plorable and irregular Opinions concerning this 
Tremendous and Eternal Being; and when we 
have come at the Knowledge thereof, to find 
proper Remedies to prevent the ſame. 

But the Reader is deſired to take Notice, that 
we do not intend to treat of this Matter in — 

utmo 


utmoſt Extent ; we ſhall _ our ſelves al 
to collect ſuch of the Cauſes of Modern Atheifm, 
which we have experimentally obſerved to pre. 
vail over the Minds of theſe ungodly 'Diſpw 
ters, and from thence ſuggeſt ſuch Means, as tin 
ſame Experience has taught us ro apply with 
good Succeſs againſt this lamented Evil. 


| . 488. 
Szcr. III. The Firſt Cauſe is Inordinate Sek 


Love. 


Tux firſt: Cauſe therefore, and which moſtly 
prevails in the Nature of Men, is uſually: the 
Paſſion of a too extenſive and inordinate Self. Loue.. 
From hence only it is, that Men deſire to ges- 
tify their Inclinations, and to be in Subjection ta 
no body; and if they cannot be cxempted- alto 
gether from the latter, they wou'd have it be n 
other kind of Subjection, than what is agreeable 
to their Carnal Appetites. Wherefore, heating 
that there is a God, and that he is Juſt and Hoh, 
and will be obey' d by them in all Things, and 
will certainly puniſh thoſe his Creatures that re- 
fuſe to acknowledge his Power, they earneſtly 
wiſh to be entirely freed from it. | 

This induces them to turn a deaf Ear to- 
wards all the Convictions of ſuch a Being; and 
foraſmuch as their Conſciences, in ſpight 
their Endeavours, will not ſuffer them to be eaſy, 
they are continually ſecking out for Arguments, 
whereby they may perſwade themſelves of the 
contrary ; and ſo ſtifle the dreadful Remorſes of 
ſuch their reſiſting Conſciences. For theſe Res- 
ſons did the blind Heathens aſcribe to their Gods, 
Paſſions and Hclinations like thoſe which they felt 
in themſelves; pretending, that thoſe Gods de- 
lighted in Drunkenneſs, Fornication, Adultery, and 
other irregular Affections. x 

| 0 
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To look for no farther Proof of what has been 
advanced, let every Man who has been ſo unhap- 
py as to hunt for Ar s to darken and blot 
our of his Mind the Knowledge of the Per- 
fe&tions of his Creator, retire into himſelf, and 
examine, whether if that, which is received 
Chriſtians for the Word of God, and in whi 
his Will is contained, ſhould allow him to aban- 
don himſelf to all his Inclinations in this Life, 
and ſhould promiſe him the Enjoyment of the 
like Pleaſures through all Eternity, he would not 
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endeavour with as much Zeal and Diligence to 
the Bi end out Reaſons whereby to convince himſelf, 
te and every Man beſides, that there is a God, and 
S' BY that the Bible is his revealed Word, as he now 
ow Attempts to make himſelf, and others believe that 
alto- the ſame is falſe. There is, however, an innate 
00 BE Deſire in every Man to become happy: Does he 
abt expect to find this in the Knowledge of a God? 
ng chen will he extend his Deſires that way : But 
oly, Wi perceiving, that by the Acknowledgment of a 
and Supreme Holy Being, he would conſequently be 
«It BE obliged- to renounce his Sinful Pleaſures, he will 
ſtly wiſh that there was no ſuch thing as ſuch a God; 
| tho' he dares not own the ſame, leaſt he ſhould 
te de found out by others for what he really is, 
Joc a miſerable Atheiſt, 


I appeal for the Truth of what I have here 
ſaid, to thoſe Men who have ever lived in theſe 
ſad Doubts and Uncertainties, and in the mean 
time followed their Paſſions as far as they could, 
without incurring the Puniſhment. of the Tem- 
poral Magiſtrate, and without Prejudice of their 
good Name or Eſtate, but have at laſt attained 
to a better Mind. It is not neceſſary to produce 
Examples of thoſe, who after their Converſion 


_ openly avow'd the ſame, tho* I could eaſily 
o it. ä | | 
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Szcr. IV. The Maus to prevent this. inoralum 
No ſince this whole Miſtake is nothing eil 
ut a Paſſion that hurries them away without the 
leaſt Foundation or Shadow of Reaſon, many of 
this kind of Artheiſks are reduced to the right 
Way, when God (who in all theſe Caſes muſt be 
acknowledged to be the firſt Cauſe) ſhall ' pleak 
to ſantify the Means that are uſed thereto; 
which, beſides the increaſe of Years, that often 
calms the impetuous Paſſions of Youth, do like- 
wiſe ſometimes conſiſt herein, to wit, that they 
be brought to a right and ſerious Conſideration of 
the Miſdom, Power, and Goodneſs of God, which 
undeniably manifeſt themſelveg in the Contempli 
tion of the World, and the Government of all 
Things in a multifarious Manner, to ſuch as are 
not reſolved to remain wilfully Blind ; eſpecially, 
if the corrupt State of themſelves, and of all 
Mankind, and the Vanity of thoſe Things up- 
on which they beſtow the Name of Pleaſure, 
be ſet before them in a proper Light ; and —— 
cially that unhappy Condition in which all 
would find themſelves, if, according to their own 
Opinion, the World were govern'd either by meer 
Chance, or by the Laws of blind Fatality. Fi 
nally, how dreadful would it be for them in caſe 
their deplorable Notions (for I cannot beſtow a 
better Term upon them, ſince no body can 
prove them) ſhould be entirely falſe. By which 
Conſiderations, a lower Value for preſent, and 
a greater Concern for futyre Things, would be 
produced in their Minds ; which being oppoſed 
to their former Paſſions, might contribute to ex- 
tinguiſh the ſame, and awaken in them ſuch ſe- 
rious Thoughts, as ſometimes are alone ſufficient 
to make them change their Opinions. SEGT. 
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S x c r. V. The Second Cauſe is Inedinate Ambition, 


Tas ſecond Cauſe of Atheiſm is another Paſ- 
jon, conſiſting in an irregular Ambition, which ariſes 
ram the ſame Source of Self-love, by which ſome, 
having once abandoned themſelves to the Defence of ſuch 
unfortunate Sentiments, fancy that they ought go or 
to paſs with other Men for Perſons wiſer, 
greater Underſtandings ; and ſo they beſtow * 
each other the Appellation of Eſprits Forts, that 
is to ſay Krong-Mindi, or Free-Thinkers, being, as 
it were, deſirous to ſhew thereby, that they 
are ſuch ſtout and couragious Men, as are not, 
to be terrified with vain Fears or Bugbears 
( as ay term it ) like the Vulgar and Childiſh 
People, 
his is one of the higheſt Steps to which 
Atheiſm can attain, and indeed it cannot well climb 
higher ; becauſe, when it is once arrived to that 
paſs, it does not only ſlight all Convictions, but 
ſo long as this Paſſion and inordinate Ambition 
continues, compels Men neceſſarily to reje& 
them, and conſequently to remain altogether in- 
curable, For whereas the firſt ſort of Atheiſm, 
which is only founded upon the Enjoyment of 
Pleaſures, may be ſilently oppoſed and conquer d 
as ſoon as any contrary Argument begin to make 
an Impreſſion, this laſt has moreover this Ob- 
ſtacle and, Hinderance in the removing it, that 
thoſe who have once maintain'd it, altho' they 
ſhould change their Mind, are afraid of loſing 
their imaginary Eſteem, and the Honour of a Su- 
perior Wiſdom and Knowledge, and of being 
hence-forwards accounted by thoſe that know 
them, not only Cowardly and Unconſtant, but 
likewiſe Men of miſtaken Judgments: It being 
commonly the way of theſe conceited Song 
inds, 
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minds, or Free- Thinkers, to ſpeak contemptuouſ 
of all that ſee their own Etrors, and have Virty 
enough to forſake them. Now how powerful thy 
Fear of Contempt is over ſome Men who Ky 
a great Conceit of themſelves, we are taught by 
daily Expetience in many Caſes; inſomuch, that 
this unhappy ſort of Creatures have been /ofte 
obſerved to break forth into dreadful Blaſphemig, 
only to give a Proof of their greater Knowledge 
and Penetration, and to avoid the Suſpicion of 
ſpeaking againſt their Conſciences, and of diſſen- 
bling their juſt Fears. | | 


Src v. Vt. The Remedy againſt this vil, 


I Havn ſeldom ſeen any Humane Meal 
made uſe of with Effect againſt thoſe who wil 
not be convinced ; ſince this kind of Atheiſm u 
attended; for the molt part, with great Ign6 
rance ; and that thoſe miſerable Wrerches who 
are tainted with it, can be feldom brought to 
liſten carefully to the Arguments objected again 
them ; being acccuſtomed to anſwer the beſt and 
ſtrongeſt 15 with Contempt and a ſcornfil 


Smile, not judging them worthy of a better Re- 
turn from their ſuperior Underſtandings. Yet, 
whatever may. be the Occaſion of fach an ex. 
cefſive hardneſs and ſtiſneſs of Heart, it is viſible 
that they lie under a dreadful Judgment of that 
G op, whom they have ſo unrighteouſly blaſ- 
phemed, and ſo far as one may gueſs from Cir 
cumſtances, do often continue ſo to the End, ut 
leſs the ſame merciful Gon be pleaſed to take 
Pity on them, and make them unconceivable Mi- 
racles of his Grace, 

Among ſuch, I knew one, who having bee! 
adviſed by a Friend (for he was deaf to al 
other kind of Proofs) ſeriouſly to conſider 14 
ell 
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ſelf, his Soul, and Body, and all that hap« 
pen'd in the World round about him, 

to perceive, that it was hardly to be believed, 
that he himſelf, and all beſides him, could be 
made and govern'd by any thing but a Being en- 
dowed with great Wiſdom : 80 that a little while 
before he died, he heartily thanked his Friend for 
the Counſel he had given him, and deteſting his 
former wicked 1 with a Flood of Tears, 
he continued to his Death to beg Forgiveneſs of 
that Gov, whom all his Life-time he had refu- 
ſed to acknowledge, praiſing, with his laſt Breath, 
the unexpreſſible great Mercy of his Divine Ma- 
jeſty, who had vouchſafed to look upon ſuch an 
abominable Creature, that had deſerved — 
but his Wrath and Vengeance, with the Eyes 
_ I have known others of this kind, ſome 
of whom have in a harden'd Manner drowned 
themſelves; others, that have taken Poiſon, and 
the reſt ended their Lives in the utmoſt Deſpair 
upon their Sick-Beds, | 


Sr cr. VII. Concerning the Death of Spinoſa, 


Upon this Occaſion of mentioning the miſe- 
rable Deaths of ſeveral Atheiſts, I cannot forbear 
to take Notice of what has been related, and 
with great Truth, as far as I could diſcover, 
touching that of —_ that he ended his Life 
in Solitude and great Tranquility, without mani- 
teſting any external Signs of Uneaſineſs. This, I 
know, ſeem'd ſtrange to ſome Weak, but Pious 
Men, who had either ſeen or heard of very 
difterent and moſt dreadful Judgments of God 
againſt ſome that had thus denied him; and, ſe- 
condly, that the Followers of this ſame Spinoſa, 
took an occaſion from thence to think, that the 


Opinions of their Maſter were not ſo unjuſtifi- 


able. 
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able. But for the Satisfaction of the forma 
they ought to be told, that Gop working with 
Freedom, does not always puniſh Sins ſo viſibly 
in this Life; and as for the latter, if they hay 
been converſant in the Writings of that Avid, 
they may obſerve from thence, that Spinoſa is not 
ſo much to be looked upon for a learned Diſpys 
rant, as for ſuch a ſort of an Atheiſt, who with 
or without Conviction, was reſolved ſimply to 
adhere to his wicked Opinions; becauſe, as he 
thought, they would make him paſs his Life more 
agreeably. | | 
I would not have it thought, that I ſay this gf 
him out of Prejudice, but refer to his own Words, 
in his 34th Letter to the Heer van Blyenbergh; 
where he ſays, firſt, that he does not underſt 
the Holy Scriptures, and _ acquieſces in the 
Suggeſtions of his own Underſtanding ; and then 
(inſtead of proving the Certainty thereof, which 
would have become a true Philoſopher to have 
done upon ſuch an occaſion) he proceeds thus, in 
a very unworthy Manner, to ſpeak to ſome Body 
that is ſeeking after Truth: Aud altho* what I have 
already advanced concerning the natural Underſtanding, 
fhould appear to be falſe; yet I am happy, whilſt I er 
joy my Opinion, and paſs my Life eafily, merrily, and 
plecfanth, without Tears and Sighs, &c. Now let 
wiſe Men judge, whether theſe Words ſhew 2 
Philoſopher ſceking after Truth, or an obſtinate 
Atheiſt that will not be convinced, leaſt it ſhould 
ſpoil his Mirth: It cannot therefore be denied, 
that God may ſuffer a ſtubborn Blaſphemer to 
fall away ſo far, that by perſiſting a long time in 
his Errors, he becomes at laſt entirely blind, and 
ſo remains, till the ippending- Wrath of God 
ſhall open his Eyes. | 
It is, moreover, very certain, that to the end 
he might not be diſturbed (I mean Spinoſa) by 
wo 
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'ould not admit of any Diſcourſe, whilſt he lay 
won his Sick and Death-bed, with any Body 
— the State of Men after this Life, and the 

ertainty or — y/ of his own Opinions ; 

hich alſo does not look like the real Convictions 
if -a true Philoſopher : For tho' his Judgment 
might be ſo weaken'd by the Violence of his 
Sickneſs, that he could not well weigh nor an- 
ſwer the Reaſons and ObjeRions that might be 
brought againſt him to his own Satisfaction; it 
was nevertheleſs true, upon his Principles, that he 
would not therefore be the more unhappy after 
his Death; but only that he could not have flat», 
ter d and delighted -himſelf with the Honour, 
of paſſing for a greater Fyee-thinker than other 
Men. Wow? | 

Laſtly, I may here add, that one of his moſt 
particular Friends aud Diſciples (well known to 
me in my Youth ). who: always adher'd to his 
Opinions, and maintain'd them, when he durſt, 
with great Accuteneſs, . being a Man of very 
good Parts, lying upon his Sick-bed, and remain- 
ing there in a long Silence and Indolence, in Imi- 
tation of his Maſter, did at laſt burſt out in 
theſe dreadful Expreſſions, That he now believed all 
that he had formerly denied, but that it was too late. 
for him to hope for Mercy. This was related to 
me, concerning the . dreadful End of this Man, 
with all its Circumſtances, by a certain learned 
Gentleman, who knew that I having been ac- 
quainted a great many Years with the Opinions 
of that unfortunate Creature, and - hearing of his 
Death, ſhould be deſirous to be informed of the. 
Circumſtances thereof. 

Now whether the Followers of Spinoſa, after 
having well conſider'd all that has been ſaid con- 
cerning the laſt End of their Maſter, have any 
Grounds for their Indolence and Indifferency, I 

Vol. I, *b leave 
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leave it to themſelves to conſider ; provided, | 


will do it without Paſſion and Partiality. 
Vos 17 , SS: :} ThE (4 


1 


Sxcr. VIII. The third Cauſe is Rnorante. 


A Ta1kv Cauſe of theſe deplorable Opinion 
ſeems to be, in ſome Men, a downright Igor ant 
Accotdingly I have met with ſome, who having 
never exerciſed their Underſtandings in examit: 
ing Matters, have blindly followed their 'Inel- 
nations in all things, ſo far as their Opportumi 
ties, which were few h, would give then 
leave; and who being asked, what they thought 
of the World, and of its Beginning? openly 
nied that a God had made it. 
I knew one of this fort, who, after having 
abandon'd himſelf to Drunkenneſs for nith 
Years, and paſſed his ignorant and brutifh ut 
in theſe deſtructive Notiors;- died in the fame: 
at leaſt it appeared ſo to them that attended him 
during his laſt Mneſs, and that related it to me. 
I met alſo with another that might juſtly' be 
ranked among the Number of theſe ignorant Pet- 
ſons, who tho' he was outwardly a regular and 
ſober Perſon, yer when he was in the in Of 


of thoſe that were not very averſe to his Op. 
nions, did not ſeruple to ſpeak out plainly, 4 

to affirm, that every thing wa ature (thi 
was his Expreſſion) ſo ar it fr And when he wil 
preſſed more cloſely to explain himſelf, alle 
no other Reaſon, than that it appeared ſo to Hitt, 
and that he could not conceive it otherwiſe ; aſſed 
ing, at the ſame time, under this Darkneſs and Ig 
notance a certain Haughtineſs, as if his Undet 
ſanding was much ſuperior to that of others. 


Ser 
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Seer. IX. Means to prevent this Evil. 


J 
. 


Now, for the Converſion of this Sort of 
Atheiſts, ſince the beſt Metaphyſical Arguments 
make no Impreſſion on them, foraſmuch as they 
do not conceive them, nor will give themſelves 
the Trouble to ſtudy them, nothing ſeems to me 
more uſeful than to ſet before them ſuch Proofs as 
are only founded in thoſe common Experiments, 
obvious to every Man's Sight ; and I know that 
one of this laſt Sorr, who could not eaſily be in- 
duced to diſcover any Weakneſs or Doubts in his 
Opinions, was thereby obliged to acknowledge, 
that ſuch Proofs made him a little uneaſie. 


in ion. 
or an: 
1avins 
à min- 


S Her. X. The fourth Cauſe is too great a Conceit of 
one's otun Wiſdom. 


Tux Fourth Cauſe of Atheiſm, as far as my 
Obſervations and Experience reach, proceeds 
from a too great Conceit of our own Whſdom, and 
um an implicit admitting that to be Truth, which we 
are wont to deduce from our own Idear or Notion. 
And ſome Men are apt to advance ſuch their No- 
tions with great Arrogancy, as well concerning 
the Divine Attributes and Properties, as about 
the ſmalleſt Appearances in the Creatures f In 
ſhort, they except e and pretend to reduce 
my thing to an infallible Rule of Poſſibility 
— mpoſſibility, Truth and Falſhood, Good and 
y 6 a i 
This is the moſt dangerous Kind of all: Myſt, He- 
cauſe they deny every thing that of do not con- 
celve ; and therefore all Divine Revelation (which 
above their r ) iv not only rejected 
by them, but ridicul'd alſo. Secondly, Becauſe 


they have the greateſt Opportunity to ſupport 
*hb4 their 


— . 
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their Errors with ſpecious and plauſible Argy 
ments, and to evade the Force of thoſe Obje 
ctions that are brought againſt them, which they 
immediately make uſe of as ſoon as their Ade. 
-» commits the leaſt Overſight or Blunde 
hirdly, Becauſe many of them, in their Convetſs 
tion, do aſſume an External Appearance of Mor 
lity, and other Social, Virtues, whereby they 
ſometimes acquire a certain Eſteem with the Ig 
norant, which may be of dangerous Conſequence; 
the rather, becauſe divers of them having learned 
the Elements of Euclid, Algebra, and other ſpecy- 
lative Parts of the Mathematicks, paſs amonglt the 
Unknowing for great Mathematicians ; which Title 
does really no more belong to them, than that df 
a great Philoſopher to one that underſtands n6- 
thing but a little Logick ; ſince People may be vey 
well experienced in theſe Ideal or Notional Sc 
ences, and yet be Maſters of very little, or n0 
Knowledge at all, in Things that actually exif 

and come to pals, * 
But we muſt not from hence conclude, that 
ſuch noble Studies do of themſelves lead thoſe 
miſerable Men into ſuch erroneous Opinions ; fot 
theſe, in many Caſes, open the Way to the Diſcover) 
of the Wiſdom of God in the Works of the Cremin 
to which we could not otherwiſe attain : On the 
contrary, they are exceeding uſeful, unleſs when 
miſapply'd by theſe halt-lcarned Men, who being 
— up with a little Knowledge, fancy they 
know every Thing, and deſpiſe all thoſe who do 
not juſt underſtand as much as they themſelyes 
about Lines and Quantities, tho' they be much 
wiſer, and more judicions in other Kinds 0 

Learning, | 


SECT. 
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S x r. XI. Spinoſa briefly confuted. 1 : 
Taus we find at preſent, that in order & Hale 
even Atheiſtical Writings to paſs for uncontroverted 
Truths, the Authors thereof have endeavour'd 
to give them the Form of Mathematical Demon- 
ſtrations. A remarkable Inſtance of which may 
be ſeen in the Book of Spinrſa, which has for that 
Reaſon gained ſo much Credit with many of theſe 
unhappy Perſons; becauſe thoſe who do not 
rightly underſtand the Mathematicks, judge from 
the External Appearances, that what is laid down 
therein is deduced from juſt Mathematical Prin- 
ciples. | 77 
Perhaps we may hereafter find an Opportunity 
more fully to ſnew the Miſtakes that are there 
advanced under the Name of Demonſtrations, when 
we ſhall compare em with ſuch as are truly Ma- 
thematical, | 
To ſay a Word or two thereof en paſſant : 
t. There are two Kinds of Objects, about which 
the Mathematicians do treat or employ themſelves, 
viz. Ideas ſimply conſidered as ſuch, and Ideas ot 
Things really exiſting ; that is, to ſpeak more 
einn, clearly, Mathematicians diſcourſe either only about 
Jn th their Ideas, or elſe about Things that are really 
when E exiſting out of their Ideas. 26 
being 2. The firſt Manner is ſeen in the Speculative 
7 they I Geometry, ſuch as the Elements of Euclid, Algebra, 
ho do Wi C. where they conceive a Point as ſomethin 
aſelves WY that has no Parts, a Line without Breadth, Cc. 
much So likewiſe they here conſider Magnitudes, which 
ds of Bi have more than three Dimenſions, &c. which 

| every Body knows are only certain Ways of ' our 
Conception, having no real Exiſtence out of 
them. | 


Pho 5 3. The 
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3. The ſecond Kind of Object occurs in Aſtromm 
Opticks, Cc. where things are conſidered, which, be 
ſides our Ideas of them, have a real Exiſtence j 
themſelves. | 

4. The Foundation of the Firſt, beſides Axiom, 
are Definitions, in which they deſcribe their Idex, 
without troubling themſelves whether there is ay 
thing really exiſting that agrees therewith 7 lu. 
ſtances of which we have juſt now given: A. 
cordingly it is with them a Truth, that the-the 
Angles of a Triangle, are equal to two Right ones, and 
wou'd {till be ſo, altho* every Thing in the World 
were circular, and that there were not really ſich 
a Thing as a Triangle. 

5. The other way is founded upon Expeti. 
ments and Diſcoveries, which either they them- 
ſelves, or other creditable Perſons make, of Things 
which are out of their Ideas, and ſomething more 
than meer Conceptions. Thus a good Aſtronomer 
lays down for the Foundation of his Science, that 
which he, or thoſe whom he can believe, have 
experimentally diſcover'd, namely, that there is 
really ſuch a Thing as a Globe of the Earth, a Sun, 
a viſible Moon, five Planets, ſome of which hau 
their Satellites, or Bodies circulating about them, 
and a great Number of fix'd Stars ; but does by 
no means extend his Imagination or Fancy to the 
Suppoſition of other Worlds, and other ſorts of 
Bodies ; as for Inſtance, that there are ten Suns, 
a hundred Moons, a thouſand Planets, and a very 
few fixed Stars ; of which imaginary Worlds, he 
might nevertheleſs bring a great many Proofs, 
which according to the firſt Way of arguing, we 
may allow to be Mathematical enough, but when 
adapted to the Things themſelves would appeat 
to be entirely falſe. 

6. Now thoſe that have read and underſtood 


Spinoſa, are ſenſible that he only lays down his 
| own 
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own Ideas and Notions for the Foundation of 
every thing, which therefore needs not to be far- 
ther proved here: From whence it may appear to 
every one, that he applies this manner of diſ- 
covering Truths prepoſterouſſy to Things really 
exiſting, of which true Mathematicians never make 
uſe, but only about their own Ideas; wherefore 
the whole Series of ſo many Hypotheſes and 
pretended Demonſtrations in Spixoſa's Book (tho 
he ſhould argue rightly upon thoſe Principles, of 
which, however, thè contrary may be proved in 
many Caſes) do repreſent nothing elſe to us than 
only the Properties of thoſe Inraginations or Con- 
ceptions, which that unhappy Author had formed 
in himſelf; nor can any Man thereby conclude 
any thing more from the Things themſelves, than 
an Aſtronomer can do, who advances his own 
Notions for the true Structure of the Heavens. 

7. So that from this Miſtake alone the Weakneſs 
of all Hingſa's Arguments appear at one View, 
and how little his Way of Demonſtrating agrees 


with that of true Mathematicians, 


Sect. XII. The Remedies againſt this Fourth Caufe, 


Bur to return from this Digreſſion : Since theſe 
unhappy Philoſophers aſcribe ſo much to their 
own Underſtanding, and do exert their whole 
Strength to oppoſe the Weight of all Metaphyſical 
Arguments, tho? they are ſupported by ſtrong Rea- 
ſons, the only Way that I have ever ſeen uſed 
with Succeſs to overthrow their proud Fancies, 
that 1 conceive every Thing, and to ſhew 
them the Narrowneſs of their Underſtandings 
(which is particularly neceſſary to their Conver- 
ion) is this; let them be brought into a Chymical - 
Laboratory, or other Places where People are wont 
to make Phyſical Experiments, ſuch as are not 

*Þþ 4 com- 
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commonly known to every Body, and let them be 
asked what will be the Reſult of ſuch, or ſuch 
an Operation, purſuant to their own Notions and 
Conceptions? In which, if they miſtake, and 
Things appear quite contrary to what they & 
ected, they can have no Subterfuge or Evaſion, 
ut will be compell'd to acknowledge, that theilt 
Underſtandings have been very little converſant 
upon Objects really exiſting : And in caſe they 
themſelves are verſed in natural Experiments, let 
them be deſired to contemplate, without Preju- 
dice, the Manner how every thing they ſee comet 
to paſs, and tò think whether the Power and Wil. 
dom of the Great Creator and Ruler of all Thi 
does not appear as inconteſtably in them, as the 
Judgment and Skill of any Artificer in the Ma. 
chines that he has invented, | 


Sz cr, XIII. The firſt Steps ro Atheiſm are Prejudice 


Bzxs1Dzts the above-mention'd four Cauſes, 
there do occur to me other Steps or Inducements 
to Atheiſm ; which tho' they cannot properly be 
eſteem'd Cauſes, as the former, yet they are uſed 
by many as Steps towards it; and tho' they do 
not always bring Men to deny, yet they do at 
leaſt tempt them to doubt of the higheſt Truths 

The firſt Sort of theſe are our Prejudices, ſome 
of which we bring into the World along with us, 
as others proceed from the Slaviſhneſs of our Ex- 
ternal Senſes. Thus Men fancy, for Inſtance, 
that the Sun is no bigger than a Trencher, or 
little Diſh, and that its Diſtance from us is very 
ſmall : In the ſame Manner the Planets appeat to 
us as little contemptible Things, This being 
deeply impreſſed in our Minds, tempts us to look 
upon the Greatneſs of God with very ſmall Re 
ſpe& or Reverence ; ſince from ſuch Appearances 
| | We 
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we judge there was very little Power neceſſary to 
form and govern them: Whereas, if we did 
(as we ought to do) conſider the World in its 
immeaſurable Expanſion, the Sun as a Globe of 
Fire, of a molt amazing Bigneſs, and the Planets 
as ſo many thouſand Times bigger than this 
whole Earth, they would excite in us quite 
other Sorts of Conceptions, and make us ſtand 
abaſhed at the great Power of our adorable Crea- 
tor and Ruler. 

Another Prejudice, which hinders us from ob- 
ſerving the Wiſdom of G 0D in the Direction of the 
viſible World, is, that when we cannot ſee either 
Bodies or Motions, we are preſently apt to fancy 
that there is nothing either of Body or Motion, 
but what we can ſee with our own Eyes ; for 
believing that that which is in Reſt will always re- 
main ſo, and that nothing elſe is requiſite to con- 
tinue it, it ſeems to us as if neither Power nor 
Direction were neceſſary thereto, and that Fancy 
inſenſibly leads us either to deny altogether, or 
at leaſt hardly to acknowledge any Divine Provi- 


ly be dence in thoſe Things and Places. Thus do man 
uſed imagine, that in a Chamber, for Inſtance, whic 

y do is full of Light and Air, all Things are ſtill and 

do at quiet, and conſequently, that there is no Want in 


that Place of any Power and Wiſdom to preſerve 
us from Accidents : But if one were to repreſent 
to ſuch Men the incredible Strength of the Air ſur- 
rounding them, and that without the Intervention 
ofa Wiſe and Powerful Being, which continually re- 
ſtrains its reſiſtleſs Violence by a Counterpoiſe and 
Ballance of Force, they would be cruſhed to 
pieces in an inſtant ; and ſo if they were made to 
conceive the terrible Motions of Light, which 
unleſs it were govern'd by certain Laws, by which 
its Rays are ſeparated and ſcatrer'd, would, in 
the Spage of a few Minutes, put this whole _ 
| 0 
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of the Earth in a devouring Conflagration ; why 
could doubt, if he had the leaſt Spark of Reaſoh 
in him, that he has not from hence the juſteh 
Cauſe imaginable to praiſe and extol the Greatne, 
Power and Wiſdom of a GoD, who only preſetyg 
us from all thoſe Dangers, and hinders us from 
periſhing in ſo miſerable a Manner. 


Szcr. XIV. The Means to care Men of theſ 


Prejudices. 


Now in order to be cured of theſe Prejudice, 
we ate taught, by what has been already ſaid, that 
it is neceſſary to enquire experimentally into the 
true State and Nature of Things, and afterwards 
to form a right Notion of them from thoſe Proofs 
which are drawn from undeniable Experiments, and 
frequently to meditate upon the ſame ; this wil 
make us, as it were, feel with our Hands the 
Power of the great Ruler of all Things, if we 
do but carefully attend thereto, 


Stcy, XV. The ſecond Step, the abſurd or um 
Manner of deſcribing Nature, 


Tun ſecond Inducement or Inlet to Athei/ 
(tho' upon many Occaſions it is in it (elf uſetul 
and neceſſary, but by an imprudent Application 
ſerves to corrupt Mens Underſtandings) is an a. 
ſurd and falſe Manner of Phileſophiſine, or rather of 
— any one in the 22 of Nature un 
der which Head I refer, in the firſt Place, to ſuch 
ſort of Books, as perhaps are not written with in 
evil Deſign, but which, however, if you wil 
believe the Authors themſelves, pretend to give 
a true Notion of the whole Frame and Conſteu. 
&ion of the World, and of all its viſible and 


inviſible Parts without Exception; deferibing 
0 
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after their Manner, with as much Aſſurance as | 
if they had been preſent, and were Gop Al- 
w1GaTy's Cabinet-Council, how he made the 
World, how he put all Things together, and how 
he has produced and continued the Motion there- 
of; nd (which I have often been ſurprized to 
hear trom the Mouths of ſuch as were otherwiſe 
Men of good Senſe) even how every Thing be- 
tween the Circumference of the ſtarry Heavens, 
and the Centre thereof, were made in the Begin- 
ning of the World. | 

Now, if ſo be that any Man ſhould fall into 
fuch an unhappy Opinion, as to receive for Truth 
all that he finds written in ſuch Books, how can 
he do otherwiſe than believe, that there was no 
more Wiſdom requiſite te bring this glorious 
Frame of the World into ſuch a beautiful Order 
as we ſee it, and to continue it in the ſame, than 
what the Authors of ſuch Books were Maſters of ? 
And how far this may in time miſlead a great 
many young and unexperienced Perſons, and di- 
vert them from that Wonder and Reverence which 
is due to the endleſs Wiſdom of Gov, it is eaſie 
to imagine, and ſome have found by fatal Ex- 
perience. | 


Ser. XVI. The Inconveniencies of Deducing every 
Thing from an Hypotheſis, 


To this wrong Way of Thinking may be aſcribed 
the Manner of Deducing all the Phenomena of Nature 
from a certain Serbe . Now it will be very eaſie 
to ſhew, how many Occaſions of falling into irre- 
'erent Thoughts of Gop's All-ruling Providence, 
this imaginary Manner of Philoſophiling furniſhes 
Men with ; ſince ſome Underſtandings obſerving 
that it coſts them more Pains to comprehend any 
table Mathematical Propoſition, or to folv 
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Algebraical Queſtion, than to repreſent to then. 
ſelves the Cauſes and: Operations of all that bs 
longs to the viſible World, upon the Foot of ſud 
an Hypocheſis; the great Work of the whole Ce. 
tion appears to them more eaſily to be conceive 
than ſome of the Inventions of the Mathematician 
From whence therefore a tacit Conſequenee 18 0 
duced by little and little, that towards the Cay 
ſtruction and Government of the Heavens and th MW 
Earth, leſs Wiſdom is required, than what many 
Perſons, whom they look upon to be great Mak 
maticians, are n_ 5 ed of ; and this dos 
proportionably diminiſh the Reverence which thy 
ought to have for the Wiſdom of their Grey 
_ Creator the Loſs of which is oftentimes on 
Stone of Offence, upon which ſome of my As 
mance have firſt tumbled, and afterward 
allen. 
Thoſe who have been intangled in ſuch a Laby 
rinth;> are wont zealouſly to engage themſelves 
yet farther therein, and, againſt all the ConyiRion 
of contrary Experiments, to ſupport their Hp 
theſes with all their Might; perſwading them. 
ſelves with a ſccret Pleaſure, that without be- 
ſtowing any Trouble or warp. 26 upon Trials, thelt 
own Hypotheſes will ſerve them for a true Key 
to open the moſt hidden Secrets of Nature : And 
to the end that they may not be brought into an) 
Doubtings concerning the ſame, from this Ob- 
ſervation, that there wy be more than one Hy 
theſis, from which the ſame Effects are deducible 
(as is known in Aſtronomy and other Caſes) many 
of 'em are accuſtomed to lay down this Maxim, 
That an Hypotheſis may be ſafely maintained to be tht 
moſt true, becauſe it is the moſt ſimple ; which Argi- 
ment is of much the ſane Force, as if any one 
ſceing a Watch going in a Chamber, pretends to 
bave rightly proved, that the ſame is moved by 4 
| 1 Weight 


The PR EF ACE. xxix 


Weight, and not by a Spring, becauſe the for- 
at, of theſe appears to be the moſt plain and 
ſimple. F | 

inally, this Hypothetical Philoſophy is ſo 
much = more prejudicial, that it neceſſarily 
obliges Men to fancy that they have attained to 
a fundamental Knowledge of even the moſt prin= 
cipal Things that occur in Nature (ſince every 
one thuſt expect to be look'd upon as a compleat 
Fool, in eafe he preſumed to find out au Hypo- 
thells which was proper to account for Phane- 
mena wholly unknown to him; foraſmuch as 
any Alteration in the Phenomena mult likewiſe ne- 
cel produce Alterations in the Hypotheſis ; and 
this cannot be done without occaſloning too mean 
an Opinion of the Works of our Great Creator, 
and even of the Creator himſelf, 

To diſentangle themſelves out of ſuch a La- 
byrinth, more Pains are requiſite than a Man 
who has never tried it can perhaps imagine; 


, Laby: 
mſelves 


iRion WY eſpecially, if ſuch Perſons be pretty tar embarked 
Hp in theſe Studies. Every one who has had the 

m. Trial of it, knows how mortifying it is to give 
wut be. up an Hypotheſis which he has believed and main» 


„ thelt WY tained for many Years to be true, upon which he 
1e Rey has pored and meditated ſo many Nights, with 
+ And BY which he has blotted ſo much Paper, and for the 
to an} WY ſake of it, ran thro' ſo many Books; and, laſtly, 


by the help of which, he fancies to himſelf, that 
he is arrived to the Top of all Wiſdom, or at 
leaſt, that he ſhall ſoon reach it. He that has a 
mind to ſee an Inſtance thereof, let him peruſe 


is Ob- 


Learned Dr. Willis. 


Src. 


the Preface to the Anatomy of the Brain, by the 
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Ser. XVII. The Remedies againſt this Evil. 


Now, in order to 2 the being ſedvieed 
by this manner of Philoſophiſing by Hypotheſes 
only, it is firſt neceſſary, that Men ſhould" wet 
dwell too long, upon thoſe ſpeculative Studie, 
tho' they ſhould ſilently flatter us with the Frult⸗ 
fulneſs of ſuch Hypotheſes, and the Repreſents- 
tion of the Greatneſs of our Underſtanding j' but 
we ſhould give our ſelves up to actual Tape 
ments, not enquiring into the Opinions of Men, 
but into the Nature of Things themſelves, ind 
ſatisfy our ſelves of the Power and Wiſdom of the 
adorable Creator, after a quite different and moe 

ſitive Manner, and learn how great is the dif 

rence between knowing — thing Experimenralh, 
and gueſſing at it Hypothetically. 19-0 * 


Sect. XVIII. Another Remedy, 


ANOTHER vp whereby we may ſecure our 
ſelves againſt the Evil Conſequences of this kind 
of Studies, is, when we are asked about Things 
of which our Ideas are not ſufficiently clear; to 
anſwer calmly, and without bluſhing, 7 kww 
not; and by no means pretending by this, or that 
uncertain, or undemonſtrated Hypotheſis, to give 
an Account thereof, ſor fear of loſing the 10 08 
that belongs to us. This will prevent the natu- 
rally _ onceptions which we have of our owt 
Underſtanding, from throwing Duſt in our Eyes; 
and it is the true Means to make us think humbly 
of our ſelves, and to contemplate with Wonder 
the Works of our great Creator, an 

I know very well how hard a Thing it is for 
one, who has an Opinion of the Fame of his own 


Learning, and who has devoted himſelf to theſe 
Studies, 
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Studies, to be brought to 4 frank Confeſſion, that 
there ir ſomething vieh he does mot know the rather, 
becauſe this or that Hypotheſis may ſeem always 
to furniſh him with a Back-door to evade ſuch an 
Anſwer. But tho? this be # little ſhocking at firſt, 
et the Man who is truly knowing, will ſoon 
bring himſelf ro confeſs, that there is ſuch a 
Thing as an Eruditum" Neſcire,' or a" Learned Ig- 
norance, viz. in ſuch a one, who knowing at 
frlt what Great Men have pronounced about a 
certain Thing, yet can mew) expetimentally, 
that their Opinions are foe to be received for 
Truth, and being himſelf asked about it, con- 
ſeſſes his Ignorance without Reluctancy. This 
will by to means leſſen the Eſteem which he has 
acquired by his Logan in'the Opinion of wiſe 
Men ; and yet will produce this Fruit, that quite 
different from many unhappy Atheiſts, who fall 
into Error, thro' a Conceit of knowing all Thin 7 
he will acknowledge, that the Wiſdom of God, 
as it ſhines out in the Phenomena of the World, 


docs far ſurpaſs his own weak Underſtanding, 
S Her. XIX. The Uſe of Hypotheſes. 


W would not, however, that Men ſhould be- 
lieve from hence, that we reje& all Hypotheſes 
as quite unneceſſary ; ſince, if they be properly 
uſed, they are of great Setvice in many Caſes ; 
not only becauſe they reduce the Thoughts of an 
Enquiter into a more regular Compaſs, and hinder 
them from rambling out roo far ; but _— be- 
cauſe they are of a particular Advantage in di- 
recting the Judgments of young People, and ſer- 
ing them a Pattern how they may afterwards 
Diſcourſe and Argue from wm ah provided 
it be done with ſach Prudence and Caution as 
may lead them to make a juſt Diſtinction Ons 
the 
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the one and the other: | Wherefore, it is com> 
mendable enough in thoſe Perſons, whols De 


and Duty requires them to direct Youth in 
Courſe th K Studies. 


Sn " XX, 4 Third Jacht went to Ai 
admit of no Final Cauſes, 


I Do not know whether 1 ſhould not lay 


| 


beiſm, 0 


down this for another Step. or Inducement. to 


Atheiſm, vin, the Maxim that ſome have taken 
up and maintained, That in Philoſophiſing, no.Ne 
tice is to be taken of previous Deſigns or Canſe, 
I do not here blame thoſe Philoſophers: who 
aſſirm, that in the Study of Nature, where Men 
enquire how every thing , A#s, and Moves, the 
Contemplation of Final Cauſes have properly no 
Place; and I readily agrec, that when one is 
asked, How does ſuch a Thing happen 2 it is ab. 
ſurd to anſwer, That it happens for ſuch an End 
or Purpoſe, But this is nevertheleſs , true; that 
if ſuch a Rule be admitted without any Re 
ſtrictions, it may ſerve to miſlead Men into 4 
raw Conception, that all Things are made with- 
out a View or Deſign, and that meer Chance, of 
unknown Cauſes take place in the World: Tea, the 
Queſtion, Muy am thing happens ? or, To what nd 
it is 1 ? ought not to be entirel by 
niſhed out of Philoſophy, as unworthy of, great 
Underſtandings; tho? we ſhould allow, at the 
ſame time, that it does not properly belong to 
that Part of Phyſicks which contemplates the 
operating Cauſes; this, 1 believe, every 
will grant, who having enquired into Natural 
Things, has, with Pleaſure, ſeen the Uſes theft 
of, and the Service which they render both to the 
World, and to Men, e 


lt 
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tt is true, indeed, that in the Moderd Philoſo: 
phy, this is not taught abltraly from other 
Things; but as in Prenmatice, the Properties of 
Spirits; in Phyfer, thoſe of | Bodies; in Me» 
chanics, the Laws bf Motion ; in Arenen, the 
Properties of the Heavenly Bodies ; in the Op- 
tice, thoſe of Light and Vition are handled; ſo it 
occurs tu me, and I think not without Reaſon 
(if one ſhould treat —— about the Deſigns an 
wiſe Ends of the Creator, and ſhew the ſane 
from the State of Things, and from their Uſes) 
that a bende, or Kn f Ends, would prove 
one of the molt exalted Parts of Philoſophy, and 
might contribute, not only to convince. many 
(who otherwiſe forget Gon) of their Obliga- 
tions, and juſt Gratitude to their Great Maker; 
but likewiſe to render Famous to all Poſterity 
ſuch as have been diligent and ſucceſsful in diſ- 
covering new Uſes of Things, tho' the Things 
themſelves have been known long before. Thus 
we ſee, that Harvey, in the Diſcovery of the Cir- 
tulation of the Blocd, found but a Uſe that was 
never before known, of the Heart, Veins, and 
Arteries; ſo did Malpigbi, of ſeveral of the Parts 
of Animals and Plants; ſo did Boyelli, of the In- 


the Wl fruments of Motions ; whereby they have all of 
ind BY them render'd their Names honbutable to future 
ba- Generations. 

eat 3 

the Sect. XXI. The Remedies agdinſt this wrong 
1 Notion. „ OP 
dy WH How much the Experimental Examination 6f 
ral WW the Creatures is uſeful to avoid the Evil Conſe- 


quence. of ſuch raſh Principles, the nice and 
exact Enquirers in this Age have ſhewn us; eſpe- 
cially the Anatomiſts, who are wont, tb al! the 
Deſcriptions they have given us of Bodies, ex- 

"6 preſly 


fe- 
the 
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prelly to ſubjoin the Euds and Deut for which 
they are ſo compoſed, together with their Uſe; 
pd very often expatiate from thence, upon the 
raiſes of the Wiſdom and Goodneſs o that Ni 
which has formed them; of which the aboye 


mention'd laudable Gentlemen, Harvey, Malpigh, Wil be 
Boralli, and à great Number more, arg illuſſtiom Wl w. 
Examples. | | 0 
FI TON _T W 
SECT. XXII. The Furth Inducemem is Difpwt. K 
Tax Fourth Iaducement, which indeed doy T 
not of it ſelf always beger Atheiſm, but yet inler ¶ or 
ſibly teads to it, and even hinders Men from be Will ti 
ing convinced of the moſt Fundamental ang D. V 
vine Truths, is thoſe numerous D that * ha 
ſtarted concetying them, and of which there F. 
never any Eu d. | or 
his need. not be proved to thoſe that are a- un 
quainted with the Diviſions among the Ancien Bil 
nd Modern Philoſophers, who, tho” they jan Bil cd 
perhaps on all. hands, to defend the Being and Wh 4 
Attributes of a God againſt Atheiſts, yer, do not Wil be 
agree in (hut frequently reject) the Argumens i th 
brought by one another to prove the ame: J 
ſuch continual Differences, (eſpecially if Pa Bi ft 
and ill Language be mix' d therewith) Men th Bi tc 
are not ſettled in their Principles, are rendered im pe 
more unſtable and doubting; and there is. too 
great a Handle given to ſuch, as. deny s God, u be 
maintain, with ſome kind of Probability, that al th 
that has been ſaid and believed concerning Hin, Wl to 
is not attended with ſo much Certajnty, as: it Bi © 
ought. Þ i 
Ws G 
| fo 
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drer. NAIL, Means 0 previ the ſame, 


Now to the end that we ſhould. nor be ſub- 
ject to thoſe Diſputes, and that à total Stop may 
be put to them, we ſhall hete propoſe a Means, 
which we hope may ſeem proper for that pur- 
pole ; which is ſeriouſly to ſet about enquiring, 
whetein the juſt Characteriſtick, or Mark of the 
Truth or Falſity of a Propofition or Kntnctation 
conſiſts : For if People did but agree in this one 
Thing; they might, without. any farther Caviling 
or Diſputing, judge with Certainty of a Propoſi- 
tion, in caſe it was accompanied, with the right 
Marks of Truth, that it was True z and it it 
had the contrary Marks, they. might pronounte it 
Falſe; and again, if thoſe Marks wete obſcure 
on both Sides, they would declare it doubtful and 


*: uncertain. by FP 
ient But ſince it is more to be wiſhed than expect 
jon ed, that the Diſagreement among Philoſophers; 
and WY about the CharaReriſticks of Truth, will ever 
not WY be entirely laid aſide; the beſt way that I can 
ns WY think of to avoid, and put an end to Diſpure$; is 
b BY tb make uſe of ſuch Proofs of the Truth or Fel- 
d fity of a Propoſition, that have their Foundation, 
that WY fot ſo much in Arguments, as in undeniable Ex- 
e BU periments, as often as it can be done. WI 
0 Men muſt be well confirmed in what has been 


here laid down, ſince we have a clear Proof 
thereof in our Modern Phyſicks, it being known 
to every one, at leaſt allowed by the moſt Learu- 
ed, that in order to be aflured of the Truth of 
a Poſition in this Science, the ſanie muſk be de- 
monittated by Experiments; and it has been 
found that the greateſt Men of this laſt Age, 
have allowed Experiments to be the only — 
lactetiſticks bf Truth, and dar an end has been 

"C 2 


put 
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put by them to; many Diſputes, and that very fey 
new ones have ariſen in Natural Philoſophy which 
have not thereby been quaſhed almoſt as ſoon us 
they appeared. Thus all the Debates, Whether 
the Blood circulates or not? Whether Water ri 
in a Pump by the Preſlute of the Air, or not! 
Whether Nature can fuffer a Vacuum, or empty 
Space or not? and a great many ethers, about 
which Men have ſo long wrangled, are now ey 
tirely removed by unanſwerable Experiments] and 
the Truth of the former, and ' conſequently tht 
Falſity of the latter, are proved even by Oeculir 
Demonſtration : And ſinee the Motion, or Reſt, of 
the Sun, has not yer been determined by any 
Experimental Proots the moſt famous Aſtrone- 
mers have yet made, that muſt be rank'd among 
thoſe Things that are to be accounted uncertain: 


But of this we ſhall treat more largely when we 


come to the Contemplation of Unknown or Lud 


cover d Things. 
Sect. XXIV. The Abuſe of Academical Diſpute: 


Brro x I quit the Subject of Diſputes, I find 
my ſelf obliged to repreſent, with great Sub- 


miſſion, to thoſe Gentlemen in whoſe Power it is 
to reform thoſe Abiiſes, (in caſe this Book ſhould 


ever have the Honour to be peruſed by them) 
ſomething that may prevent the ſame ; for tho 
Diſputes may have been at firſt eſtabliſhed and 
made uſe of in ſome Univerſities with à good 


View, and for whetting the Underſtanding; jet 
they have given occaſion to many to Cavil about 
the moſt weighty Truths; inſomuch, that yot 
ſhall often hear them in publick Diſputes, ' arguing 
with as little Reſpect and Humility about the 
Being of a God, as concerning the vaineſt 

moſt frivolous Entia Rationis, or Chimera's of the 


Brain; 
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Brain; and you ſhall ſee them indifferently main= 
taining a T of the Great God of Heaven ant 
Earth, and immediately after diſcourſing of a 
Vacuum, ot of imaginary Space; und without any 
diſtinction of Reverence in the one Caſe or in the 
other. This inſenübly engages them in a ſad 
Cuſtom of vainly wing the tremendous Name of 
God very frequently, and without the leaſt Devo- 
tion, and of making that moſt. ſupreme and ado- 
rable Being, which ought not to be thought of, 
much leſs named without Emotion, the Object 
of their wanton Speculations. What Evils this 
has been the occaſion of in ſome, is very obvious 
to thoſe who have experimented how much that 
Natural Contempt, which way, 015 in their Hearts 
(without Reaſon indeed) for Divine Things, has 
been thereby increaſed, ' 

| leave it to thoſe Gentlemen to whom the Su- 
perintendency over the Univerſities is intruſted, to 
find out Means, according to their great Wiſdom, 
for obviating theſe Abuſes; only, humbly offer- 
ing it to their Conſideration, whether the Weight 
of this Great Affair, does not loudly call for an 
Anſwer to the following Queltions : Firſts, Whe- 
ther it ſhould not be forbid kenceforwards, that 
the Name and Attributes of the moſt adorable 
Deity, ſhould be made uſe of only as Means 
for exerciſing young Underſtandings, and furniſh- 
ing Matters for Diſpute, with which Phþilofo- 
phy does, beſides this, ſufficiently abound, Se- 
condly, That thoſe Truths, concerning Go b and 
his Perfections in the Metaphyſicks and Dotirine of. 
Spirits, wherewith Youth are to be inſtructed, be 
not any longer handled in Publick Diſputations, 
but in private Aſſemblies only, and (as it is the 
Cuſtom in Divinity) after having poured out a 
Prayerto Gon, with that becoming Humility 
and Reverence which is zue to the Great Lon n 

C3 


tous to ſutisfy our Curioſity, and therefore wo 
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f all Things; the rather, becauſe malt coy 
ben young People only (who are of an Ape 
In which gd are moſt eaſily byaſs'd q 
fon ted, ant! the Paſſlons do moſt prevail) an 
he Haarer of theſe Lectures and Dilputy 
15 By ſuch Means we might begin” t 
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ope, that the Danger which ariſes from thi 

ay power manner of Diſputing, may be hi- 
der'd from takin Root in young Minds; and that 
every body might be convinced by the * 
Examples of the Academical Teachers, and te. 
rerend handling of theſe, Matters, that Leargd 
Men do likewile fear Gov; the contrary to Which 
. maintain'd by many Atheiſtr, and is one 11 6 

hereby they ſtifle the Remorſes of their own 
Conſcience, 


ger. XXV. The Nh Inducement, Inqrtentions 


Heedlafueſs. 


Br $1»2 what has been already ſaid, there i 
ſtil! ſomething more, which indeed does not eatty 
Men into compleat Athen, and yet does vety 
much contribute to hinder them from diſcovering 
Gon in his Works; inſomuch, that many People 
do, upon that Account, paſs their Lives without 
obſerving, at leaſt without being convinced, of 
theſe weighty Matters; and that is a Naw 
Shth and Carltfeſs, or want of conſidyring with rv 
ber Attention, thoſe Thing in which »he Perfection: of 
the Creator ſhine owt ſo brightly, We are all deſ- 
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earneſtly contemplate, and oftentimes enquite 
mto the Cauſes of all thofe Things which we 
take for Wonders ; becaufe the Manner in which 
they happen is unknown to us. If Comets at 
Parhela appear, if the Sun or Moon happen tq 
be eclipſed, how eagerly are they obſerved boy 
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by 29 and Unleartied Men; and yet we 


le Wing thertiſelves ; the Earth and Trees cbvet 
with Flowers und Fruits; Humane Creatiires And 
Beaſts procreating, and a thouſand other Won 
ders, and remain very indifferent towards them 
all, without dwelling long endußh upon th lame, 
and obſerving them with that Cure and judgment 
we ought, of tutning dur Thoughts rowatds the 
firſt Cauſe and Author of all. We 

Methinks one might conclude, that the fre- 
quently tepeated View of ſich be Aer of 
which alone are wonderful in themſelves, mould 
make ſo much the ſtronger Impteſſſon upon out 
Minds; and yet moſt commonly we experience 
the contrary, That this ſhould obtain in igno- 
rant People is not ſo ſtrange ; but it is much to be 


times be found in thoſe, who do not want for go 

Underſtanding, and who are defirous to paſs for 
Philoſophers, One might likewiſe allow It K 
ſuch as ate not much aceuſtomed to value ot 
ſhew any reſpect fot the Knowledge of a Gov, 
or the true Cauſe of all Things ; but that othets 
ſhould be fo careteſs in this Matter, who are ſo 
well convinced of the Importance of this Enqui- 
ry, that it does not ſuffer them to be fete, but 
upon the leaſt occaflon do continually argue fot 
it, (inſomuch that 1 have not been able to 
diſcover the Doubts in which they were, ot had 
been) is a Thing that muſt needs appear unazc- 
countable to every Body. | | 


what I have here advanced, when I tell Him, that 
I have been perſonally acquaimed with ſome Men 
who were formerly thus heedleſs, and altogethei 
inſenſible of the Works of the Great Creator ; 
but being afterwards brought to a more due At- 

24 tention, 


SLA 


vily ſee the Sun rile, and the Moon and tity 


l(mented, that ſuch 4 Meedleſneſs ſhould many 


The Reader will not Diſpute the Truth of 


| 
| 
| 
| 


| tp us upon every Eſſay, to be New and 


tention, were aſtoniſhed at themſelyes, that 
y Things which a Wiſe Maker and Powerf 
uler did, as it were, cauſe them to feel with 
their Hands, which had been known to them f 
long before, which they had frequently meditat 
upon in their Studies, which they had read in th 
orks of other Men, and had often diſcourſe 
of them with others; ſhould not have cartied 
their Thoughts up toa Go b, not cauſed them 


to feel in themſelves the leaſt Conviction of his 


eing. | 
b If Euſtom the pcecaſjon thereof, which, be- 
cauſe we daily ſee ſo many Wonders, makes us re- 
ceive them without any 8 one can only 
ſay, that it is by ſuch a Cuſtom we become quite 
Blind, and wholly Inſenſible, 


SECT. XXVI. Means ta prevent ſuch Inattemion. 


Tu only Natural Means that I ever found 
effectual to render us more attentive to every 
Thing, is frequently to apply our ſelves to new 
Diſcoveries and Experiments, which appearing 

1 
mon, do give us an occaſion of obſerving with 
Aſtoniſhment the Iiſdom, Power and Goodneſi 
of Him that Orders all Things after ſuch a man- 
ner; eſpecially, if we endeavour to wean our 
ſelves (which is here abſolutely neceſſary) ſrom 
this our Natural Sloth, and cpntinually join our 
Experiments, with theſe Qbſerrations. 

This is not the Place to take notice of another 
and true Cauſe of our Blindneſs, which, in | this 
reſpect, is ſo great as to hinder us from ſeeing the 
Perfections of Go v in the Works of the Creation, 
tho' they be daily before our Eyes; to wit, the 
uni verſal Corruption of Mankind; becauſe this 1s 
pnly to be remedied by Prayers, and by. G 

| | race 
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Grace of Gow it ſelf, but no ways by natural 
Means, Which is what we are here chiefly con- 
cerned about, 2 | 


XXVII. mal⸗ 
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From all that has been already ſaid, it may be 
inferr'd, that the exact and experimental Obſerva- 
tions of what we ſee in the World, is a demon- 
llratixe Means, not only to obviate ſo man 
Cauſes and Inducements to Atheiſm, but likewile 
to attain to the Knowledge of a Gop and his 
Perteftiqns by his Works; and let no Man think 
it ſtrange, that in the following Diſcourſes I make 
uſe of this Method, and not of other kind of 
n which are commonly called Meta- 
phyfical, , 

f The Reaſons that led mg thereto are theſe: 

Firſt, Becauſe many learned Perſons have un- 
anſwerably confuted the Atheiſts after a Metaphy- 
fcal Manner, that is, ſuch a one as is built 
upon Reaſoning : The Proofs therefore, of this 
ren may be found in great abundance in their 

ritings. f 25 

Secondly, Becauſe Experience and Converſation 
with ſome of theſe unhappy Philoſophers, has 
taught me, that the Contemplations of God's 
Works, when one could bring em thereto, has 
induced ſome among them to alter their Senti- 
ments, who for many. Years had withſtood other 
Proofs ; becauſe the Subtleneſs of their Under- 
ſtanding ſeemed to furniſh them always with a 
Handle to diſpute againſt Metaphyfcal Arguments, 
and ſo left them ſtill diſſatisfied. 
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Stcr. XXVIII. Becauſe GOD i pleaſed to ty 
uſe of this Way in his Holy Ward. * 


Tux Word of Gon does likewiſe give Tell. 
mony to this ſame Method in many Places of it; 
hus we ſee St. Paul. makes uſe ot the Creatures 
ra Demonſtration of Go p's Etetnal Exiſtence, 
Rom. i. 20. The invifible Things of him, from thi 
Creation of the World, a teh een, being undi. 
ffrod by the Things that are made, even hit Eternal 
"tower and Godhead, d 1 
In the ſame Manner David relating the Works 
of Gov in a moſt ſublime and parhetical Strain, 
in ſeveral Verſes of the 104th Pſalm, proves from 
thence his great Wiſdom, ver. 24. 0 Lord, how 
manifold are thy Works ! in W.ſdomt hoſt thou mats 
them all. fo | |: TO 
Thus the Gop of Heaven does rot command 
us to ſeek for Arguments from the Depths of Phi, 
loſophy, in order to ſee his Power, but only to 
turn our Eyes towards his Works; 1/aiah xl. 16. 
Lift up 27 Eyes on high, and þehold who hath 
created theſe Things, that bringeth out their Hoſt bj 
Number; he calth them all by Names, by the Great- 
ai his Might, for that he is ſlrong in, Potuer nut one 
a LIN 
His Mercies are atfo ſhewn from his Actions in 
the 107th Pſalm. We likewiſe fee the Almighty 


himſelf in the Book of Job, Chap xxxvlii, Ach, 


xl, & ali, making uſe of Proofs taken only from 
his Works, exhorting us, in ny Places of his 
Holy Word, after the moſt eatheſt Manner, thts 
to contemplate his Perfectious in his Works. 
Thus we hear the Holy Ghoft in the 167th Pſa 
ver. 43. after having given a circumſtantial Rela- 
tion of the Actions of Gon, finally making this 
Concluſion : i is wife and will obſerve thoſe thing! 
a | ven 
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Even they Ball underſtand the Loving-kinidneſi of the 
ord. | | | 
From whence it plainly appears, that towards 
ſuch wiſe an ng feigned Hypotheſes, 
but an Obſervation of Things themſelves, which 
can _— made by Experiments, is required ; for 
which Reaſon Men are wont even to this Time 
to beſtow the Latin Term of Obſervations upon 
what we find out by Experience. a" 

And ſo great a Streſs is laid upon this Exhor- 
tation of knowing Go by his Works, that thoſe 
who do not ſtudy them after that Manner, are 

ronounced Fooliſh, and void of Underſtanding ; 

ſal. xcii. 5, 6. O Lord how great are they Works ? 
and thy Thoughts are very deep : a brutiſh Man knoweth 
nor, neither doth a Fool underſtand this ; for which 
Reaſon, the not enquiring into the ſame, is by the 
Spirit of God — among. the Cauſes of 
Atheilm; Pſal. x. 4 The Wicked, tbro the Pride of 
his Countenance, will not feek aſter God: God is not in 
all his Thoughts, © $025 4 


of a GQD. 


ArTzx having fully comprehended all the fore- 
going, we might now have proceeded to the Con- 
templations of the World, and the Perfections of 
Cob, in the Compoſition, Parts and Motions 
thereof, were it not that what follows may yet 
ſcem to require, that we Mould previouſly ſhew 
aſter what Manner, from the viſible World, and 
that which we ſee paſs therein, a Proof may be 
formed upon which we may rely and be aſſured, 
Firſt, That there is a Goo, that is to ſay, a 
Wiſe, Powerful and Gracious Maker and Di- 
rector ot all Things; And, Secondly, That the 
Bible (his revealed Word) is of a Supernatural 
and Divine Origin, AL 


Ster. XXIX. The General Proof ” Demonſtration 
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As to the Manner of Demonſtrating the Fir, 
I ſhall, without entering into Deep Speculatioms 
like ſome Philoſophers, ſerioully entreat every. one, 
that with a compoſed Mind, and diveſting him. 
ſelf of his Paſſions and Prejudices, he would 
filently ſet down, and ſeriouſly, conſider, Firſt, in 
caſe he ſhould ſee that { 440 
1. Not one, but a great many, 
2. And various or different " 
3- Things entirely ignorant, or unknowing of 
all, and even of themſelves too: 1 
4 Each of them frequently after à particular 
Manner | Fi 
5. However always unchangeably, and obſerving 
the ſame Rule; « it 
6. Do act and move not once, but upon many 
Occaſions and Times; þ NN 
7. And not one gf all them able to impart ſuch 
Motion to it ſelf ; | | | 
8. Na unleſs they thus come together of them- 
felves, can produce one ſingle Effect without their 
own Knowledge: 8 l 
9. In the Production of which Effect or Thing, 
if ſome few Circamſtanges only, or oftentimes but 
one — one were wanting, it could not either 
be produced at all, or at leaſt not in its due Per- 
fection; | „„ 1 
10. Altho? that ſame Effect ſhould in it ſelf, þ 
of great Uſe and Service, and ſometimes of th 


' utmoſt Importance. 


Could he imagine otherwiſe, than that all theſe 
things are formed to that End, and brought. to- 
gether with that Deſign, to work ſuch an Effe& 
as we obſerve to be produced by them? 185 

0 „„ 
\ Suppoſling this firſt to be true, ſince theſe oy 
are in themſelves ignorant and unknowing of all 
that paſſes ; whether every Body muſt not agree 
8 * oe Va 1 . that 
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that they are all produced, and made to concur 
by a wiſe and underſtanding Agent, who had ſuch 
an End and Deſign in his View? And whether 
any one can perſwade himſelf that meer Chance, 
and unknowing Laws of Nature, or other Cauſes 
ignorantly co-operating, could have Place herein, 
and could have directed and governed theſe Things 
in all their Circumſtances and Motions for ſuch a 
Purpole ? | 

That this may be ſhewn after a more plain and 
not leſs certain Manner, let us apply to ſome par- 
ticular Thing what has been juſt now advanced in 
general, and as it were in an abſtracted Manner; 
and let us ſuppoſe that in the middle of a ſandy 
Down, or in a Deſart and ſolitary Place, where 
few People are uſed to paſs, any one ſhould find a 
Watch, ſhewing the Hours, Minutes, and Days 
of the Months, and having examined the ſame, 
ſhould perceive ſo many different Wheels, nicely 
adapted by their Teeth to each other, and that 
one of them could not move without moving the 
reſt of the whole Machine; and ſhould farther 
obſerve, that thoſe. Wheels are made of Braſs, in 
order to keep them from Ruſt ; that the Spring 
is of Steel, no other Metal being ſo proper for that 
Purpoſe ; that over the Hand there is placed a 
clear Glaſs ; in the Space of which, if there were 
any other but a tranſparent Matter, he muſt be at 
the Pains of opening it. every time to look upon 
the Hand : Beſides all which, he might diſcover 
in it a Hole, and exactly oppoſite thereto a little 
{quare Pin: He would likewiſe ſee hanging to this 


ſame Watch a little Key compoſed of two Pieces, 
making a right Angle together; at the End of 
each of which there was a ſquare Hole ſo or- 


der'd, that one of them was exactly adapted to 
the little Pin in the ſaid Hole, which being ap- 
plied thereto, a Chain would be wound up, and 
; a Spring 
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a Spring bent, by which Means the Miichini 
would be continued in Motion, which otherwiſe 
would be in an entire Reſt: He might alſo find; 
that the other ſquare Cavity, at the End af the 
little Key, was adapted to another Pin or Inn. 
ment, which being turned this Way or that, make 
the Hand move faſter or lower. - At the other End 
of this little Key there would be a flat Handle, 
which being moveable therein, might give him the 
Conveniency, that in the Winding it up he ſhould 
not be obliged to take hold of it at every Tutu of 
his Fingers: 85 
Laſtly, He would perteive, that if there were 
any Defect either in the Wheels, Spring, or any 
other Parts of the Watch; or if they had beer 
ut together after any other Manner, the whole 
Watch would have been entirely uſeleſs. | 
Nov the Queſtion is, in order to form a Kind 
of Demonſtration from hence, Firfl, Whether 
any Body can imagine, that ſuch a Watch a 
other Purpoſes, to which it might perhaps be {er- 
viceable, was not likewiſe made fot this End, that 
it ſhould fhew the Hours, Minutes, and Day 
of the Month. Secondly, Whether he ſhould 
make the leaſt Seruple to admit it for à Truth, 
that ſuch a Machine was made and put together 
by an underſtanding Artifcer for this very Pu- 
poſe, who, when he made it himſelf, knew that; 
and to what End he had made it. 
And Thirdly, Whether it be poſſible that he em 
{wade himſelf that this Watch, with — 
ing to it, the Niceneſs of its Make, Figure of ſo 
many Parts, and other Contrivances for ſſe w 
the Time, could have acquired its Being 
Form by meer Chance only, which. operated in- 
differently one way or another, and without any 
certain Rule or Direction? 
0: 
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Or otherwiſe, whether he could expect to pals 
for a Man of Senſe. and Underſtanding, if having 
found this Watch in à ſolitary Place, he ſhould pre- 
tend to believe that it was not made by a Skiltul 
Workman, nor that its Parts were put together with 
judgment; but that there was a certain ignorant, 
and yet neceſſary Law of Nature prevailing in the 
World, that had brought into a regular Method 
all the Parts, of which this Watch conſiſted, and 
had adapted each of them to the Uſe of ſhewing 
the Time of the Day ; and eſpecially that ſuch a 
Law of Nature was not only ignorant and unſen- 
lible of all that it did, or brought to pals, but 
likewiſe, that no Being, endued with any Wiſdom 
or Underſtanding, had eſtabliſhed and produced 
this Law at the Beginning, or in the leaſt contri- 
buted to the making the ſeveral Parts that com- 
poſed a Machine proper to ſhew the Hours. 
What has been ſaid above concerning a Watch, 
is not leſs applicable to all other artificial Works ; 
it will be therefore unneceſlary to alledge any far- 
ther Examples of Milt, Ships, Suices, Houſes, 
Paintings, &c. In all which, the Wiſdam and Un- 
derſtanding of the Maker does equally appear. 
| Finally, We may apply all that has been (aid 
above to demonſtrate, that there is ſuch a Wiſe, 
Mighty, and Merciful Being as Gov, in caſe 
we can make appear with, as =” (not to ſay a 
much greater) Certainty and iction, from the 
Conſtruction of the vilible World, and all that 
aſſes therein, that there is a God and Great 
ator, who in Wiſdom has made them all; as 
we can ſhew from the Structure of a Watch, and 
the Uſes that reſult ſrom the ſame, that it has 
been made and put her by a judiciqus and 
I 
ing in t wal viewplations, wi 
necellary Clearueſs. 195 
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Wu ſhall not here ennumerate other Kinds 
of Proofs, to ſhew the Defe& of the Principle 
of theſe miſerable Cavillers, which we have made 
uſe of upon ſome particular Occaſions in this fol. 
lowing Work, becauſe we will not make this Pe. 
face too long. They that find them in ſomy 
Places are deſired to apply them to others where 
they think them to be of _=_ — 3 tho", for 
Brevity ſake, we may have there omitted them, 

As tor Inſtance, in caſe the Reader be not ſuf. 
ficiently aſtected or convinced by what is ſaid of 
Living Creatures, Plants, Heavenly Bodies, and 
ſuch like, let him imagine to himſelf that he faw 
the ſame Things imitated in little; and that tho 
they be incomparably more imperfe&, yet they 
do in ſome manner counterfeit the Works of Na. 
ture, To (peak more plainly, let him fancy that 
he ſees a Wooden-Horſe put into a Motion by 
Springs and Wheels, a Wooden-Bird flying (of 
which Hiſtory has made mention) or let him ſup! 
poſe that he ſees in a little Machine, a gilded 
Globe, repreſenting the Sun, and other little Balls, 
which like Planets circulate about it; and then 
let him ask himſelf, whether he has Boldne(s 
enough to maintain, in the Preſence of Wiſe and 
Learned Men, that all theſe Things appear to 
him to be produced by meer Chance, or by certtii 
unknowing natural Laus? And whethet he has not 
a great deal of Reaſon to believe, that ſuch Sen- 
timents would be juſtly laughed at, even by the 
Ignorant - themſelves ? And after all, let him con- 
ſider with how much leſs Reaſon he entertains 
ſuch Opinions, entirely different from thoſe of all 


wiſe Men, concerning the true, natural, and un 
*s conceivably 


L 
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ivably mote perfect Things, which daily occur 

his Oy aud fit other 880 Obſervation it 
the Wotld. we e fan 


ger. XXXI. Acre, Procf that the Seri 
"Fe are of a Divine Gal * 


Tus ſecond Thing that is here neceſſary to be 
enquired into, before we paſs on 'to the Contempla- 
tions of the Hor Id, is a certain Manner of proving 
(which we ſhall upon ſome Occaſions hereafter 
inſiſt on) that the Bible, as it is call'd by Chri- 
ſliaw, was writ by a certain Great and more than 
Humane Wiſdum, and that it is of Divine Autho- 
rity and Original, | 

45 a Word or two of it here in general, 
y at my Reader ſeriouſly and carefully to con- 
ider, 


In caſe he ſhould meet with a Book, which 
for weighty Reaſons was held to be Divine by 
other People, among whom there were a great 
many that he allowed to be very underſtanding - 
Perſons ; and ſuppoſing, that whilſt he read an 
examined it, he ſhould find, 

Firſt, That this Book did frequently make 
Mention of certain Qualities of Natural Things 
(tho' with another View, and as it were en paſ- 
ſant) after ſuch a Manner, as none but an Emi- 
nent, Wiſe, and Experienced Naturaliſt could do; 
Whether he would not be obliged *to conclude, 
with reſpe& to that only, that ſuch a Book muſt 
have been writ with ſingular Wiſdom ? 

Secondly, Suppoſe he ſhould be farther convinc'd, 
by irrefragable Proofs, that this Book did repre- 
ſent, with the cleareſt Words, certain Properties 
of Natural Things; which at the ſame Time it 
was writ (at leaſt ſo far as can appear to us) 


were not known to any living Perſon, nor for 
Vor, I. *q want 
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that ſuch a Boo 'were — with =y 
1 hom ein . 
more 1 Wncelve k 
{ci 
every one elſe in thoſe Ages, CEA 


open. we: 


'And'in cafe. you deſire to "Have this * la 

mote ſtrongly, we may ſubjoin, Thirdly, 

ſome Places of this Bock, is exp 

made of the Bounds and by 15 
e/Ttu Gi th 
following 
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'be nown to any, whether 
mane. Wiſdom 2. 
And this being Frintell, 
Be derived, that 
from the Omulſcient dee to. all Thing 0 
whom alone, the Things that wete 4 
n 


Knowledge in future Things; 
could not appear, but to the f 


tions. 
This bein ug 0, as it ſhall be, proved he 
Can'any but/a-Divine Power determine 
by dear and plain Expreſſions, that cettgin;1h 
ſhall come to (paſs after many Ages? And 
they have ſo Happentd, not ever oth 
knowledge, that it could proceed from no tht 
than a Divine Original ? 
dner. XXXII. No Proc. tan be broughs " " 
D/vinit) lf the Alcoran of the Mhhometant 
Waun has been here ſald conceraihg' the W- 
derful Wiſdom, thay N brightly apps rs 16. 00 
Holy Sctiptures, tght ttuly be urge 15 wan 
Geh fen atainſt the N t 5 0 


Where we fliould in vain ſeek for an 11 dect e ſel 
the Conſtruction of the World, of which "fo ini! 

appeats in the Bible of the N 5 Wt ſer 
theſe Papers are not ſo much ſat 14 D 
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touch upon it bore, Without repeating is 
cvery Occaſion in in die followin & Dikcourtes, = 
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Now that we may reduce all 1 has been 
lid to it's ud and u, and that we may con- 
vince every reaſonable Perſon of the Perfections of 
Go, Sy Sie 2 8 th 

t we avour to ſhew, that in 
A end or rather in that . of it that is 
D there 


= >» & 


a wy thorowly known to us by 
does 
ſo muc 
the 


XI Withod ſo much Powet, 
Go ar W. ouderful iews, that 
eateſt Work Art that ever was pte- 
by Men, is not comparable to it in the 
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And, ſecondly, that we endeavour con- 

vincing Exam eo, to ſhow the undeniable Truth 

of what has been ſaid above, relating to the Holy 
1 Seriptures. 

ir e know very well that an Atheiſt may, upon 


ſome Occaſions, object againſt this laſt ; that, 
perhaps, ut the Time bh the Hie way writ, 
10 e and Mierg/c "Pe were in *. and, poſſibly, 
to as great, if Perfection than 
fd them in this preſent Age [ by which 
Means they will endeavour to evade the Proof 
which we, in ame Places, have urged from 
the late Diſcoveries thetoof ! But to anſwer 
ow in one Word, let them conſider with their 
elves, 

Fir, That altho? Ke have Aſtronomical Ob- 
ſervations of any Ages paſt and with them the 
Deſcriptions of ſeveral Inſtruments _ uſed ! yet 
We do not find any rr made of Teleſcoper, 

nor 


not greater 
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not ſo much as the Name of Microſcopes 
any of the ancient Enquirers into Nature 4 
Secondly, That the Inventors of theſe two I 
ſtruments, who lived in the foregoing Age; wen 
known to all the Philoſophers ; no body being 
able to prove from any Memorials, that 
were known to others betore, WAY 
Thirdly, Whether it be credible, that che et 
rowers of Naturalits, if they had known'th 
Things that have been ſee diſcover'd by thek 
Optical Inftruments, would have tranſmitted dow 
to Poſterity their defetive, and, many tiny 
falſe Conceptions of Things, WA. 
Finally, And which is of the greateſt Im 
tance, let them ſeriouſly conſider, how 
it is, in a Matter upon which their everlaſting 
Welfare or Miſery depends, to ſupport their ges 
timents with a perhaps, or it may be, when, beſides, 
every Thing that appears in Hiſtory makes again 
em. A 
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The Chriſtian Philoſopher : 
OR THE 
Right Uſe of the Contemplation 
OF THE 


WORLD 


on THR 
Convittion of Atheiſts and Tafidels. 


CONTEMPLATION I 
Of the Vanity of all Worldly Things, 


dec r. I, Every Man is placed here without his own 
Concurrence, 


O begin therefore by convincing not 


REIT 
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* 

f 
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only thoſe who are ſtill under Doubts, 

an Ba ( whether they be to be reckoned 

moss the External Chriſtians or not) 
but even the deplorable and obſti- 

nate e Atheiſt, of the great Neceſſity there is to 

be rightly aſſured of the moſt important Truths, 

=, to correct thoſe 3 which he has 


hitherto- 
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hitherto admitted concerning every one of un 
is entreated moſt to & "th 
Things which his own Experience informs kit 
daily to come to paſs about him, and to alt hh 
own Conſcience, whether he don't find himſelf 
placed in this World without any Ad or, Cone. 
rence on his own Part? Whether it be in hi 
Power to prevent his being oge while Happy, 
Healthy and Strong; another while Unhappy Wl 
and in Pain? Whether one Day does not fotloy 
another without his Leave, in which divers thin 
befal him, ſome with, others againſt his 
notwithſtanding that he feels m himſelf a con 
tinual Deſire influencing and governing all his En- 
deavours of obtaining Good, and avoiding Evil; 
which ſometimes ſucceeds, and at other times 
h a> quite otherwiſe, than he hoped for or it- 
tended, by Accidents which he could not eſcape? 
Whether he does not obſerve, that what befals 
him is in common with other Men ? But chiefly, 
Whether he does not ſee that many Men die daily, 
and that very few of them ſeem to have an 
Thoughts concerning Death, eſpecially whi 
they are in Health? Notwithſtanding that Sick- 
neſles and Diſeaſes, by which they are Matched 
away, oftentimes and in need of but few Weeks, 
ſometimes few Days, yea even Hours, to change 
them from ſtrong and healthy Men into dead Bodies 
or Carcaſſes. | 


Scr. II. Aud muft be convitced of the Unciridiny 
. of his Life. . 


Funrurn, whether he is not like all othet 
Men, ignorant of the Time when Death fhall 
overtake him? Yea, at the End of one Year he ecs 
a great many, who, in the Beginning of the ſame, 
were alive and healthy (and ſome of whom ſeemed 

to 


P 
4 ſalt) 5 9 0 fin ot. 


9 vo 8 Death and che 
Grave ; and that h "Bo hap ee able hitherto 
to tind out any Rule or Law whereby he could 
conclude, that 1 i ov that Man fiould'die firlt; 
unleſs perhaps ſome very old ot incurable Perſons, 


of whom indeed t ſay, that their Death 
9 Le he might a len N tion ot leſs 


Wy "Re he is ignorant, þ neat ma rem 
to their Foot whetliex he Fumtelt lu Nor 
fore dec i that Jeg) Man"1s forted fo 

25 that his End may be near, ay well as -- i 

of ol whom he ſees Nie before h 7 and wh6, 

whilſt th ey wh were in Health, knew as itrle thereof 
as he himſelf does Ki of his own Neath. 


Ster. III. likewiſe be cov / 11 ' the Vanity 
of all worldly Things with reſpect to bingfelf 


Now ſince Pegth does ſo ſurely WY every 
Man, and yet the Time of it is ſo uncertain ; 
ſince it deprives ys s of the Uſe and Enjoyment of 
all that is ia the World, opg he not every one that 
conſiders theſe Matter, be Lone of the great 
Vanity that is in himſelf, and in all worldly 
Things with 1 15 to him ? Foraſmuch 'as he 
cannot enjoy either Profit or Pleaſure from thence, 
but ſo long as he lives; and how long, or how 
ſhort that ife will laſt, he knows not. 'This only 
he knows, that when he is arrived to a certain 
Number of Years, it ee be very lang : And 
he cannot y, if he conſiders every thing as he 
ought, that t is ve deſirable to attain tꝗᷓ a greüt 
Age; fince being pure of the Ufe of all his 

Faculties, t js gs it 75 arjticipared 
thereby fo! ir Ede him or er Feet to Walk, 

Eyes to ſee, Ears to N * *eeth th eat with 
an 


to N 
were With 


Mankind; and 't 


aà great deal of Reaſon to wiſn that merciful Death 


_ — 
— — — 


and thus, while he is il ale, | is by dane 
chrult out of the Company of Aten, and betuny, 
as one may ſay, a living Carcaſs, 44 


N „ 
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Now if we ſhould add to all this, that ſuch i 
live long are not only ſubjeR to the Infirmities gf 
old Age, but often to very grievous Sicknels and 
Pains ; ſome of which are entirely or almoſt jn- 
curable, wiz. in caſe he be deprived of all his 
Strength, and worn away by a Canſumption, ot 
tormented by the Gout, or Stone in the Blad- 
der, by a cancerous Humour, or by the Fl. 
ling Sickneſs ; to ſay nothing of a thouſand other 
Diſtempers, to which he is obnoxious, and which 
he may juſtly apprehend, becauſe he ſees ſo many 
other Men affected with em: Would not he have 


might ſet him free from all theſe, and from 


miſerable old Age at the ſame Time? 


Now if one ſhould ſuppoſe, which howerer 
ſcarce happens to any Man, that the Evils of old 
Age do not render his Life a Burden, and that 
he ſhall enjoy even as long as the World it ſelf ſhall 
laſt, the ſame Strength both of Body and Mind 
as he did in his Youth; yet when he ſeriouſly 
conſiders every thing, this very State and Condi- 
tion far from being deſirable, muſt appear to him 
rery deplorable : For, Firſt, In caſe his Native 
Country ſhonld be ruined and laid waſte by 


Earthquakes, Inundations, or War, he cannot 


eſcape Miſery and Poverty as well as the reſt: 
And how many Years of tedions Labour are therc 
required to repair what he has loſt, ſo as to be 
able to enjoy the ſame the remaining Part of his 
Life? And having ſcraped it up again with my 

| | Die, 
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« muſt not this Man, Who is to live as lon 
1 World ſands, be always in Pain ol 
Fear of loſing it, elther after the ſame, or ſome 
other Manner At leaſt ſince the World it ſelf is 
ſubje& to thoſe Revolutions with which the Hiſto- 
ries, of all Ages have acquainted us, How few 
Governments are there that have been able to 
keep their Footing for ſeveral Ages together, 
and of which the Inhabitants have not been 
driven or rooted out? And on the contrary, how 
many can we reckon, which after they have riſen 
to the higheſt degree of Glory and Grandeur, yet 
at laſt have found their End in an entire Deſtru- 
ion ? So that even ſuch a long and healthy Life, 
as we have been ſuppoſing, would only be a 
miſerable Pilgrimage for, bim, in which, when he 
had hardly come out of one calamitous State, he 
would be in à continual Apprehenſion of ano- 
ther. 

And if no evil Accident ſhould overtake him 
(which is not to be conceived) what Pleaſures 
are there in the World that are laſting ? So that he 
can expect nothing elſe but that ſuch à Pleaſure, 
which whilſt it was new, was very agreeable to 
him, either by long Enjoyment (as Cuſtom ren- 
ders all things) would become firſt indifferent, 
ard afterwards inſipid; or at beſt, by the Uncer- 
tainty which is viſtble in all Things, would ſoon 
forſake him : Had he a Wife, Children, and good 
Friends, which are the moſt comfortable things of 
this World, they would all die before him ; and 
he would every time be ſubje& to that Heart- 
breaking Sorrow of loſing thoſe deareſt Treaſures 
were they to live long? So ſoon as they are over- 
taken by the Infirmities of old Age, they would 
only be continual Objects of Pity, and conſe- 
quently of Grief to him: Yea, every Thirty, 
Forty, or at leaſt Fifty Years, he would meer with 

a new 
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wal ſtudy ang learn to, know. WV. again, dc th 
his own to theirs, if he 5 N to 0 re 


4, ne, and conſe quent. *. ſtrag 
and de ob obliged at every Turn wr Gn iht 

riendſhips and a new Acquaintance ; 08 to! coy 
venus with unknown Peop 2 Whole Inclingtions he 


End that he may, whether he win or no, r 


vour or Kindneſs, among them, and por 
cluded from their Converſation as a Ky 
natur'd Fellow : And if he has bad e 14 
which even à numerous Polterity are * in tt 
what Friendſhip and Love can he promiſe 5 h 
from them? Who, tho' they were Leg) bt d 
him, would be yet in a remote Degree eq 155 0 
tion; ſince Experience teaches us, how ſoon al 
Kindred, after a few Defcents, grow ſtrange to 


one another: And I have often thought, if At ö 

himſelf, our common Father, ſhould retyry f 

to the World, and ſtay here ſome Apes, a 

7 of his Poltrity would receive him fri 
Eſpecially if he ſhould pretend to make y + 


that Righ t, by which he alone would be entitled 
to, the Property and Government of every thing: 
Would nat the maſt Part, if not every individual 
Man, think that he did Fog Wro 14 ſee him, 
with concern, taking Po * their Habits 
tions? Now in caſe the 82 — and Love which 
every one pwes him, could = ſo far revail, as to 
render a Father happy among his Po erg what 
could be expected by a Man in ſo Fea, , tho' ſtrong 
and healthy old Age, who would be no longer 
conſidered as a Father, hut as a remote Rlnſns 
whoſe Pedigree could not bg ace, or perhaps 
even as a meer Stranger ? | 
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Secr. V. The miferable Condition of vie Atheift, . 
Sine then a long and healthy Lite, which 
otherwiſe ſeems to be the moſt defirable Bleſkng 
upon. Earth, is ſo vain, 4 Man cannot be ret 
der'd happy thereby; let any one who doubrs or 
denies the Perfe&iongs of a Gov, extend his 
Thoughts farther ; and ſee, Firſt, How dreadful 
ſuch a Life would be to him in „eren 
tho according to his miſerable Philoſophy, he 
had no Go Þ to fear, and that all Things were 
directed either by meer Chance, or by irrational, 

unknowing, and neceſſary Cauſes. | 
For from ſuch Principles as thefe, he muſt 
grant, that in caſe he were unhappy, nothing but 
Chance could relieve him; if he were happy, 
ſince the Cauſe thereof is accidental and igno- 
rant of its own Effects, he mult live in à continual 
Fear, that every Moment may change 'his Condi- 
tion: And not to reckon up all the Circumſtances 
that may evince the ſame, what is there in the 
World from which he can expect the leaſt Happi- 
neſs or Advantage with any Foundation of a rea- 
ſonable Hope, and from whence he can expe& 
any Love or Good-will towards him, let him be- 
hav? himſelf as he will? And that Man's Life 
muſt be very Miſetable, who is neither Loved 
nor Eſteemed by any Body. Suppoſe he were a 
Prince that Governs a whole Nation, how can he 
think, without great Uneaſineſs, that it is by 
meer Chance his Subjects obey him? If he be 
ſubject, and lives under the Command of a Su- 
perior ; muſt he not tremble when he conſiders 
that it is Accidental only that his Goods are not 
ſtolen ; his Houſes burnt; his Wife and Daugh- 
ters Raviſhed ; his Sons carried into Slavery or 
Murdered; and that it is by meer Accident that his 
Children 
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who knows not when a contrary Effect ſhall be 


8 The Chriſtian Philoſopher. 
Children, being Wicked, do not, without 20 
ſcruple of Conſcience, Poiſon him for the Sake ofh, 
Inheritance, in caſe they think he keeps them to 
long out of it? And fince upon this ſame H 
theſis there is no kind of Order or Providence, 
and that Chance, as Chance, may at all time 
roduce, indifferently, this or that Effect Mul 
e not tremble when he looks upon the Earth, 
which, if every Thing depends upon Chance, 
may. immediately begin to burn under him, or 
may open her Mouth and ſwallow him np? And 
if he looks into the Air, muſt he not imagine, 
that it is purely Accidental that he is not de- 
ſtroyed by Storms and Tempeſts, by Thunder 
and Lightning, or that Rains and unſeaſonable 
Weather do not rain all his Plantations and Poſ- 
ſeſſions ? 

In vain, alſo, will he endeavour with ſuch like 
Conceits to avoid all theſe Terrors; tho' he ſhould 
admit that it was not a meer Chance, but 
an unintelligent Neceſſity which Governs the 
Univerſe by certain unchangeable Laws; for 
ſince according to theſe ſuppoſed Laws, he ſees 
ſeveral interfering Operations of Nature come 
to paſs, whilſt he ſees the Air one time Calm, 
another time Tempeſtuous ; whilſt he ſees the 
Wind from the Sonth, and then again from the 
North; the Sea Ebbing and Flowing; one Sen- 
ſon extreamly Hot, another very Cold, and the 
like; muſt he not confeſs (tho' he ſhould ſuppoſe 
that all this did neceſſarily happen) that it will 
be as terrible to him as Chance it ſelf; to him 


produced according to theſe ſame Laws. 
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— LAsTTr, let him tell us ſincerely, whether in 
„pes to all chat bas been ſuid he does not 


think thoſe Perſons to be unſpenkably more happy, 
who are convinced that they — — upon an 
adorable Creator; by whoſe Wiſdom they have 
been ſo wonderfully formed whoſe Power has 
render'd ſo many of his Creatures ſubſervient to 


de. their Well-being ; who has given them the Cape» 
Yor city to enjoy the ſame with Pleaſure and Thank- 
ble fulneſs; who 5 and Mighty can pro- 

a ſerve them, and being Mereiful will preſerve 


them ; that without his good Pleaſure, none of 
the aforeſaid Evils come upon them; inſomuch, 
that if He be with enemy, © be againſt 
them; who, beſides; the good Things of Na- 
ture which He is largely and conſtantly dealing out 
to them, makes known his Word to them; and 
to remove all their Doubts, has ſtamp'd it with 
irrefragable Marks of its Divine Original; who 
has there revealed His Will, purſuant to which He 
will be ſought after, ſerved, thanked, and praiſed 
by them; who has there manifeſted his Love to 
them which paſſes all Underſtanding; and has 


G likewiſe promiſed to render them eternally happy 
le after Death. F 

I 1 

a Stet, VII. It is therefore neceſſary to ſeek for the 
0 Demonſtrations of a God, Pſalm xiv. 1. 


Now ſince every Atheiſt muſt confeſs, that 
his own Principles (unleſs he will deny them too) 
do render him unhappy, and cauſe him to live 
in continual Apprehenſions; I leave him to judge, 
whether a Man muſt not be a very abſurd _— 
and, 
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and, as it were, an Enemy to himſelf, 2 os 
wititapding that he For e 6pntrocy Opinia 

maintain'd by many whoſe Wiſdom, 
has no Reaſon to er Aon. er takes all the Paint 
imaginable v0 perſwade imſelf that chere is no 
Gong 2 e hy om » hy Penman « 


the firſt V. Has not u rea 
deal of og give, 1 8 che Name of 
Fa / Who che! be gan neuer prone. wo 
pet With, All his Hear 
vours 40: make ga ee "ad wp 
headiong into a tate f error and 
2 that is do lay. into the Salbe C 
For a Conlinmacian of. the Truth of ut 
been here ſaid, I could farther add, that f 
ſelf have heard one of theſe milcrable 1015 
whoſe judgment ſeemed capable af 
but . a G, 0 p, lament the 405 
nels of kis Condition with great 
in * molt pathetick Manner. 
And I can't forbear ſaying, that the 4 
brance of it does ill very much affect me whill 
I am now "ug it, tho long after his Desen 
To proceed; If any oe has 4 true Love fir 
himſelf, and doe but hear that it is maintained 
by many Perſons for an uncontrovertgd, Tyuth 
that there is a de, Mighty, and ul Cres 
of the Univerſe, who can render all t hole that 
endeavour to know, ſerve, and honour Him, Hay: 
py, both now and for ever; and ont that dey 
or deſpiſe Him Miſerable to all . If 0 
that Man muſt be in a — deſpera Mind 
does not think it to be o of the tmoſt Impartan 
to enquire into the Force of ſuch 1 — 
which ſo many wiſe Men, living and dying, uo 
entiroly depend. 
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1 Ho r then, that among theſe unhanpy:Men 
there muy be ſome found, who, in order ito tree 
themſelves from Theſe ſad Uncettainties (for no 
Atheiſt ever had any Certainty of his -wretched 
Notions) wilt think it worth their\Paing, ſeriouſſ 
to weigh the Arguments that may vontribute 
thereto; and We 'beſeech ſueh to, paſs on 
with os'to the following \Centemplations,; 
perhaps the *Grear «God 1of Heaven and Earth 
may vorehfafe (as we heattily, beg of Him for 
their Sakes) to open- their Eyes, to the. End that 
they may ' ſee, and be fully convinced; of the un- 
mow amiable [Perfettions - of his glorious 
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82 1. I, at i neciſſury. to. call upon GOD at the 
i Beginning. | | 


B come to the Thing dt ſelf, and from 
1.) the viſible Part of the World endeavour 
to ſhew, that in the Structure thereof, the Wiſ⸗ 
dom, Power and Goodneſs of the Great Crea- 
tor ſhines out with more Brightneſs and Luſtre, 
than to admit of a Compariſon between — 0 
his Works, and thoſe of the moſt gkilful Arti — 

that 


| * 
1d m- bun, Phlleſapbers, 
that ever was, Let it not ſeem ſtrange to ay 
one, that in this Enquiry, which perhaps may be 
thought purely Natural, We affirm it to be 
lutely neceſlary, firſt of all ro implore the Grey: 
Creator and ernor of all Things, Wich che 
deepeſt Humility, that He would be 
enlighten our Underſtanding (Which in t 
ſo dim) that we may view and com 
Beauties and Wonders of his Works; and father 
that thro? his Goodnefs He wonld vouchlate 0 
- purify our Hearts from all contradicting Paſſion 
and unreaſonable Notions reſulting from, thence, 
ſince it is not unknown | to any one who has ob- 
tained this Grace, that He can, as it | wete,, fee 
and diſcover, in innumerable Things, with ag en 
tire Conviction of his . Conſcience, the adorable 
Maker of them; that many Things have Often 
preſented themſelves to his Mind formeri and 
have been rightly underſtood and comprehendedby 
him, without once exciting him to look up to the 
firſt and chief Cauſe thereof: So that it "plainly 
appears from hence, that neither the Penetati 
of his Judgment, nor the Things themſelves, an 
- ſufficient to lead him to a right Contemplation, 
without ſome farther Aſſiſtance beſides them f. 
And in caſe an Atheiſt ſhould only conſider theſe 2 
Convictions as Hiſtorical Truths; yet at leaſt be Bil 
muſt acknowledge, that in a Matter of ſo great 
Importance, and upon which his earl Hat- 
pineſs or Miſery depends; it would do him no 
Harm, according to his own Principles, if, like Wl © 
the Athenians, he ſhould invoke the Aſſiſtance of 4 Wl *t: 


GOD, as yet unknown to him. * 4 
. | In 


140 . 
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ster. Il, GOD': Eternal Exiſtence proved from the 
Creates. © 
Now to proceed to our intended Work : Since 
our Deſign is rather to Offet or Propoſe the Proofs 
of the Perfections of G op, that is to ſay, of his 
Wiſdom, Power, and Goodneſi, by way of Con- 
viction to unhappy Atheiſts, and doubting Minds, 
than to prove His Eternal Exiſtence, that being 
not denied by any Atheifls who own an Eternal 
Bring, as far as I know; yet if there be any 
among them ſo blind as kill to doubr, whether 
this alſo can be demonſtrated from his Works, 
we ſhall likewiſe endeavour to give them full Sa- 


1 5 
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— 


able WY tisfaction herein, and to produce unanſwerable 
en Proofs thereof in this very Place, before we pro- 
an ceed to the other. * N ary 
jo Let the Atheiſt then ask himſelf, upon the Suppo- 
the ſition that there was no Eternal Being, that is, in 


caſe there ever was a compleat Nothing, when there 


thly 

tion vas neither Creator nor Creature, nor any thing 
are whatever that had an Exiſtence, whether he 
ion, muſt not be convinced, that in all Eternity the 


ſmalleſt Thing whatever could not come to Exiſt ; 
and that ſuch a Nothing muſt remain and continue 
to infinite Ages a meer and ſimple Nothing? 

So that not only from theſe vaſtly extended 
Heavens, and their unſpeakable great Lights and 
Bodies, but even from the moſt tender Leaf or 
Graſs, from the moſt contemptible Stone we 
tread upon, and from the ſmalleſt Grain of Sand, 
this Aﬀertion can be itrefragably, maintained, 
lince if ever there was a compleat Nothing, the 
very meaneſt of all theſe could never have been 
produced, or made to Exiſt in an Infinity of Ages, 


Vol. I. 1 Ser, 
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Ar rz the ſame , we ; wk Apoſlle 
Paul proving God's Erna, F Power, ertby He 
Exiſts of yet from all and 1 Di bi 
whereby He is aitingnihen from an Creatures 
that *A had a Beginning; and thus ſpeaking in 
his . GPS; to the vans, Ch, i. v. 20. The inv 
Thing | Ay him From the Creation of the World ar 
2 e underſtbod by the Things that ant 
ade, even 15 ernal 2 and Godhet 7. 0 that 
_ are without Excuſe : And ſhewing like wiſe that 
in naming the Creatures in general, he exceptꝭ ho- 
thing out of em, We ſmall ſoever it may be, 
which by its Exiſtence is not capable of con- 
vincing, with the utmoſt Certainty, every one 
that has not quite loſt the Uſe of his Reaſon, of 
God's Eternal Power and Divinity, that is, athong 
other Things, of his Eternal Exiſtence. 


Sac r. IV. The Chomplacics of Ourſelves in general, 


Now as this N. all Creun:, 
in general, after the aforeſaid Manner, is a Te. 
ſtimony to every Man's Conſcience, that there is 
an Eternal G 06 ſo likewiſe will every Man that 
20 views the Frame and Conlttu&ion of 5 
ſelk, (and conſiders who he is, and * 
conſi $s ; how he is come into this World 1 a fy: 
rted therein,) from thence be convinced 
iſdom, Power, and Goodneſs of ſuch NA 
bis won hardly conſidering any other W 
lars, 'tho' we hope alſo to Account for them 
hereafter, 
He, therefore, who has hitherto denſed ot 
doubted of fo weighty a Truth, let him turn hit 
Eyes and Thoughts firſt upon himſelf oh 


8 


2 


SAS 


Th Obriſtian Phlloſepber. 15 
when he cannby but confeſs, chat he has a Body, of 


- which, being in Health, he is capable to move 


ſome Parts, ſuch as the Hands, Feet, Eyes, ©. 
arbitrarily, and according to his own Pleaſure ; 
and again (which is very remarkable) that his 
Will las little of no Influence or Power over other 
parts; thus his Heart beats, his Blood circulates, 
his Stomach aud Bowels are moved; the Hu- 
mours and Fluids, which compoſe ſo great a Patt 
of his Body, produce ſeveral Effects itt him, with- 
out his being able either immediately to hinder 
or promote their Operation i 'Moteover, he finds 


that he Underſtands, Wills, Reaſons, Loves, Hates, 


Fears, Hopes, and (in one Word, that Philoſo- 
phers commonly make uſe of to Sum up the 
whole) that he Thinks. 


Ster. V. The Contemplation of our Body, which is 


Earth, 


Now upon enquiring firſt into our Body, we 
are convinced by certain Experience, that the 
ſame conſiſts of the Food we uſe, ſuch as Herbs, 
Fruits, Corn, Fleſh, Fiſh, Water, and the like. 
The Beaſts have likewiſe their Food; and tho' 
theſe eat one another, yet the Food of moſt of 
them conſiſts of Plants and Water; for as for 
Foſſils, Metals, and ſuch like, we do not yet 
know that they ſerve for Food to any — — 
and tho' they ſhould, yet the following Pro 
will remain in its full Force, | 

Now all theſe Plants ſpring out of the Earth, 
and being ſown, ſeem to draw their whole Sub- 
ſtance from Earth and Water, excepting only what 


Ait, Light, or ſuch like Matter, may contribute 


thereto ; which Mixture of all rogerher, becauſe 
we meet with it in all fruitſul Soils, we ſhall here» 


after, for brevity ſake, call by the common Name of 


rth. B 2 From 
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- From whence then a Man muſt finally Son- 
clude, that the Matter whereof, his Body gen- 
ſiſts, is nothing but the Water he uſes; ig h 
Drink, together with an alter d and | diſguiſed 
Earth, which firſt: becomes Plants, and alter- 
wards is turned into the Subſtance of his Body, 
Now it all this does not appear clearly enough 
to him, let him ſuppoſe the Perſon ot 4 Man, 
who having been betore very Fat 'and Heavy, has 
loſt ſome Pounds of Fat by Sickneſs ; | it fuch 
a Man being reſtored to his Health,-and uſing no 
other Food than Bread and Water, ſhould. again 
attain to his firſt Weight, whence -proceeds 4his 
his new Fleſh, but from the aforeſaid Bread and 
Water? but more eſpecially, if he conſiders. the 
Smallneſs of his Body in the very beginning, 
which when his Mother firſt conceived him, was 
ſcarce of the Weight of half an Ounce, tho 
the ſame Body afterwards, firſt by the Nouriſb- 
ment it received from the Mother, and after- 
wards what it took in it ſelf (both which, 
with reſpect to the Matter of it, can be called 
nothing but Earth) grows up to a Man of ſo 
many Pounds weight; and will he then ſtil 
doubt, ſince all this Nouriſhment conſiſts of Water 
and Earth only, whether his whole Body, in its 
utmoſt extent, is any thing elſe but a Metamor- 
phoſed Earth ? | | 


Sxcr, VI. That the Body does not Think. 


HavinG now diſcover'd theſe Things con- 
cerning his Body (that we may advance à little 
farther) let him ſuppoſe himſelf ſitting - with ano- 
ther Perſon at Dinner, could he. think that the 
Bread, Fleſh, Fiſh, Beer, Wine, Cc. that are 
caten and drunk, ſhould firſt become Nouriſh 

\ | ment, 
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ment, and afterwards being turned into his Body; 
(or rather, that a quantity of Earth, from whence 
this Nouriſhment proceeds) has the Capacity to 
judge of, and to underſtand his, or another Man's 
Diſcourſe; or can comprehend the Demonſtration 
of a Propolition in Euclid ? or let him conſider, 
whether a skilfal Chymiſt and Philoſopher could 
ever juſtly fancy to himſelf, that he was able to 
_ out of ſuch Food or Nouriſhment, a 
olid or fluid Body (beſides which two, no third 
can be ſnewn) that can Think, Reaſon, and Diſ- 
courſe like a Man? Now I cannot bring my ot 
to ſuch a Belief, that there ever was any Man, 
who deſired to paſs for a Perſon of the leall Senſe, 
capable of advancing ſuch Notions, and intrench- 
ing himſelf in the ſame, againſt an approaching 
Eternity. | 


TESESSESG  SEESS 


Sz cr. VII. The Soul demonſtrated. 


Art this being duly weighed, can a Man 
make any other ſort of Concluſion, than that his 
Food conſiſting of Earth and Water is the Sub- 
ſtance of his Body; and that nothing of thoſe, 
or of any thing elſe produced by thoſe, (nor con- 
ſequently his Body) is capable of Underſtanding, 
Reaſoning, or Thinking. 0 

And yet he is alhted, and plainly convinced, 
that he both Underſtands, Reaſont, and Thinks ; 
this therefore is an irrefragable Proof that there 
is ſomething elſe in him beſides his Body, which 
Underſtands, Reaſons and Thinks ; ſo that he does 
thereby know ſo much of himſelf, as that he is 
compoſed of two diſtin& Subſtances, viz. of a 
Body which is Earth, and of ſome other Thing 
beſides his Body, which other Thing Uzderſtands, 
Reefons, and Thinks: This laſt is called the Sou; 

By | and 
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and therefore he knows that he does conſiſt of.z 
Body and Soul. 14655 | 1110410 £ 3111, 20888 | 


Secr. VIII. No Man proceeds from—infelf, norms 
bis Parents, but from anerher. e 


Bz1xG come thus far, and knowing what he 
is, let a Keptick, or an Atheiſt, go a little farther 
with us, and endeavour to find out how he came 
into this World, and how he is here ſupported, 
And that he may bring himſelf to conſider the 
| ame experimentally, let him examine himſel, 
and ſee, if it was in bis Choice or Power 
to be here or not; whether he would chooſe to 
be formed Sick or Healthy, Blind or Sexing, 
Streight or Crooked : To all which, withaut 
doubt, he will anſwer, that he would rather. be 
form'd with the good Qualities. On the con- 
trary, let him by his own Experience enqui 
whether he be not placed here without the- le 
Act or Concurrence of himſelf, and + entirely 
without his own Knowledge in the Condition 
whercin he finds himſelf, — wholly uncapable 
of beſtowing on himſelf more or fewer Advan- 
tages of Nature : Conſequently then, he muſt by 
convinced that he does not proceed from himſelf, 
but from another. LEY 

But ſuppoſing it ſhould be rr by | ſome 
body (who being wavering and full of Doubts, 
and unwilling to conſent to what has been here 
advanced, leaſt he ſhould be forced to acknqaw- 
ledge a G op) that his Parents were, by way of 
Procreatiofh, the firſt Cauſes of his Exiſtence in 
this World; which at firſt ſight carries ſomething 
ſpecious with it. Yet if he will be pleaſed to 

enctrate farther into the Matter, he cannot re- 
fuſe believing, that his Parents, as well as others, 
owe their beginning to that deſire of rere 
(7 


— 
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their Species, Which is naturally implanted in all 
G without 1 Fetten Ae ebe 
or thought of the C ſequences of yen an Act: 
And muſt, be not, moreoyer, confeſs, that none 
of em all were capable. of” knowing or ſaying 
whether it ſhould be a Man or Woman, 4 deform- 
ed or well-ſhape: Child el at was tQ be produced 2? 
Yea, after the Birth, does it clearly appear to 
either of the Parents, how the Body of ſuch a 
Child is fram with rxelpeR to its Veins, Nerves, 
Heſh, Bones, umours, and other Parts? 

Naw if all "this bg brought to paſs without 
the Rooney e of the Parents; if they be entire- 
ignorant of the Compoſition or Structure of their 

hild, bow Sie look upon 100 as the i 5 
Cauſe of his Being and Subſiſting? Can one juſt- 
ly hold that Perſon for the Arti cer, or the real 
Cauſe of any Machine, who is forced to own 
that he does not know any thing of the Con- 
ſtruction, nor how it came to be ſo made? and 
yet more, who did not ſo much as know even 
whether it was made by him, tho he did all that 
lay in his Power towards the Production of it? 

And ſince he cannot judge that his Parents 
have contributed more to him than others do 
to their Children, muſt he not own that it follows 
from thence, that he.is placed here entirely with- 
out his own Concurrence, and without bein 
able to prove that his Parents are any thing elſe 
but unkno wing, and conſequently no true, but at the 
moſt, inſtrumental Cauſes only of his Exiſtence ? 

Moreover, to the end that we may obviate all 
Evaſions, and demonſtrate undeniably that he 
cannot be produced by his Parents as true Cauſes, 
let him recollect, that beſides his Body there is 
a Soul of which he conſiſts, which has been al- 
ready ſhewn. to be entirely different from his 
Body : Now all that Us happen towards his 

4 ro 
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Production on the pat of his Parents, fett by. 
$ 


ſtand nor T 


the Humane Body draws its Origin from 4 


Members are rolled up as in a Clew or Ball of 


” a —_— — — — 


ly to haye relpect to his Body, and cons i 
nothing mote than in the Communication of the 
Semen Coporeum, Which likewiſe has its Origin 
from Fv6d and Nouriſhment j and therefore, ac. 
cording to What has been proved above, 15 
thing elſe but Metamorphoſed Earth and Wü 
Now this Earth and Water, of any thing elle 
that rr m them, does neither Under: 

hink, and yet he himſelf doe both, 
for which Reaſon he dught certainly to; de 
convinced, that he, as a Man, that is bo ſay, w 
an Intelligent, Rational, and Thinklng Creatiity 
can by no means owe his Being to his Parents; 
and ſince he cannot be the Cauſe'of himfelf nelther, 
he muſt therefore, as well as all his Forefathen, 
have been brought into the World by ſome other 


— _ .- © sZ£3ts 
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I flee here in the Beginning, that 1 might vo 
ſcem to argue too acutely, paſſed over 70 Mo- 
dern r by which it is pretended, thi 


Sramen, or Fundamental Principle, in which the 


Thread ; which afterwards, by the Help of Now 
riſhment, is filled up and unfolded to a Viſible 
Body. The Reaſon is, becauſe the Proof which 
we have here in View would (ill remain of the 
the ſame Forge. Firſt, Since this Kamen, how 
ſmall ſacver it may be, whilſt it continues un- 
folded, is nevertheleſs a real Corporeal Subſtance. 
Secondly, Becauſe it is not yet proved, that this 
Stamen does not proceed from the Fluids of the 
Father or Mother, or of both, and therefore 
does likewiſe conſiſt of 71. Earth. n 
By what Cauſe ſoever this amen is produced, It 
cannot be denied, that when it is quite unfoldef 
into a Vifible Body, it is neverthcleſs a og 
a 
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— 


6s. iodance, and ſo remains, Now that ſuch u 
n Subtance can Diſcourſe or Think, no Body that 
F the would paſs for a Wiſe Man will raſh xm; not 
giz! WM ( 1 believe neither, that there was ever any one 


. Hound who would perfiſt In this Notion, That we 
| by» Wl ought to aſcribe the true and real Caſe of the Fot- 
Wt. BY mation of our own Kamen, or of any other Humane 
Uſe BY Body, to our own Knowledge, or to that of our 
Wer BN Parents : Whoever, therefore, does any Thing ig- 
oth 1 WY vorantly and unknowingly, cannot, as we have 


(aid before, be conſider d any otherwiſe than as 
the Inſtrumental, but by no Means the true Cauſe 
of any Effect ; from whence it follows, That the 
Concluſion muſt remain as it did; namely, that 
neither our Parents, nor we our ſelves, are the true 
Cauſes of our Exiſting here, 


Ster. IX. That our Support is from Another, 


Now after the abovye-mention'd Diſcoveries, 
t may caſily be made appear to every Man, that 


i a Wl as he is not placed here by his own Power, fo 
the WJ neither is he ſupported by the ſame : For if he 
| of Wl vere, he * at leaſt provide Food and Nou- 
0u- riſhment for himſelf ; but can he make the Sun 
ble to Riſe, which cauſes every Thing to ſpring out 
(ch of the Earth? Can he bring down a Drop of 
the Rain from Heaven, which renders the Ground fo 
Fruitful, and which likewiſe muſt ſerve him for 
un · Drink? Can he communicate an Exiſtence, and 
ce, the neceſſary Properties to one ſingle Ear of Corn, 
his or to the ſmalleſt Blade of Graſs, in order to feed 
he himſelf, and thoſe Creatures which he uſes for his 


Nouriſhment But to go yet farther, ſuppoſing 
he had Food in abundance, can he tell after what 
manner his Body is thereby ſupported ? or does 
he know where that which refreſhes his Body re- 
mainz, as ſppn as it has paſſed thro! his _— 
an 
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os Bowls, and how, his Food in turned int, 
Blqod and 19 nices, and bow! they ey Agen an 

onverted into ſuch different Part which 

Body conſiſts? So that here agai 1, can. con. KK; 

clude no gtherwiſe, than that all this ſurpaſs 

1 s Power, and that it is not by himſelf, but by 
me other Being, that he Exiſts and is Uphchea. 


820 T. X. Aug this ather ; Bring either bw, v. 
' {gnarant of what be dogth, 


Now being thus far afſured from why 

been ſaid, that a Man is not produced by himſelf 
nor by his Parents, but by ſome other ing, N 
which he is likewife ſupported ; I leave an 
to judge, whether he can live in a perfect 
quility without endeavouring to know what kin 
of Being it is, by which he js Made and Sip 
ported; ſince I cannot think that he is ſo inſer- 
ſible, or ſo little affected oncoming thoſe * 
that relate to his own Happineſs or de ery, u 
not to look upon this to be an Aſtair of the ut- u 
moſt Importance. 


Lam 


If then he will endeavour wh us to 125 
into theſe Matters, he muſt at leaſt ackio 
for an undeniable Truth, that the 
which he is here placed and ſupparted, does th 
know and underſtand its owl Actions, or Wl 4 
entirely ignorant of them; that is, he mal git 
agree with the wiſeſt part of F. V4 12 
there is a Gon by whom be is made and oh: 
who knows what he did, and what he da 5 
with reſpe& to him; or elle by Wee 
to perſwade himſelf, purſuant to thoſe Principln iples 
of unhappy Atheiſts (which have neyer yet bee 
demonſtrated ) that he was brought into the 
World by a meer and ignorant Chance, or b)! 
neceſſary Conſequency of the Laws Bl) 
no 
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ſowing Nature : One of theſe muſt be un- 
oubtealy true. 559 


t Prejudice, to conſider ſo important 4 Matter, 
and to know which of theſe two Queſtiens are 
o be received for Truth ; let him ſuppoſe, that 
e were to be 1 * into a Room, where he 
ould ſee ſeveral Clocks and Watches that have 
been adjuſted with all the Skill and Perfe&ion the 
Artificer could exert, ſo that they went very True 
and Regular; and then let him ask himſelf, whe- 
ther he thinks thoſe Machines could acquire their 
xiſtence and Aptneſs to perform their ſeveral 
Functions, without the Concurrence of the Skill 
and Judgment of & Workman, and only by Cauſes 
that were ignorant of the Effects they 4 — 
ſuch as meer Chance, or neceſſary Laws of Na- 
ture? and whether he would not judge that any 
Man, who ſhould undertake to deduce ſuch Con- 
cluſions from his own Philoſophy were not quite 
out of his Senſes? _ 

After — maturely conſider'd all this, 
let him proceed farther, and inſtead of Clocks, 
let him caſt his Eyes upon the Frame and Con» 
ſtruction of his own Body, or upon that of Beaſts, 
Birds, Fiſhes, Plants, and other Wonders of Na» 
ture, and think, (ince a good Clock does un- 


os. BG. £1, XI, That our Maker and Breſerver ir Wk 
"| bs 
; Sig 

* Now in order ſeriouſly, and without Paſſion 


loc), BY doubtedly prove its Workman skilful, whether in 
your Bl each of theſe laſt mentioned Things there does 
Ipies A not appear an Art incomparably greater than that 
been which news it ſelf in the very beſt Clocks? for- 
the BY aſmuch as it is moſt certainly true, that the beſt 
by 2 BY Artificer in the whole World, is not capable of 


producing even a Mouſe or a Fly, a little Flower 
or 
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or 4 Plant, tho never fo (mall, in ſuheh g Pre 
fectlon as we ſee them daily appearing. Fer his 
therefore ſilently examine himſelf, whether il 
his Atheiſtical Arguments can bring him t6 wa: 
brace theſe miſerable Notions for Truth wi 
Tranquility, and Without a continual Remo 
of Conſcience, vis. that he whe made hiv Bud) 
and all theſe Things after fo wonderful u Nth, 
and out of ſuch improper Matter as the Rami 
appears to be for ſuch 4 Purpoſe, fheuld be þ 
far void of Wiſdem and Underſtanding, 86 tt 
to know after what Manner, nor te what End; 

had made the ſame ? W 
Now finee an unhappy Atheift feems to by wh 
avoidably obliged by all theſe ning, to _ 
ledge that his Creator {s wonderfully Wiſe ;"{{ye, 
moreover, the Manner whereby he is preferv'd, 
ſeems to convince him, that this his arvet 
is not only Wiſe, but alſo Ml ty and Merelful 
having moſt bountifully provided ſuch a" great 
Body as the Sun to give him Light, the Alt ſur 
rounding this whole Earth for Reſpiration; {6 
great a quantity of Water to aſſwage his Thur 
ſuch a number of Plants and living Creatures to 
- ſatisfy his Hunger, and to refreſh him, and 6 
many other Th "gy for other Uſes, without any 
Co-operation on his Part, and ſuch wonderful 
Faculties for the Enjoyment of them all! Lit 
him finally confider with himſelf, what he ought 
ro expeR, even in his own Judgment, from” the 
juſt Wrath of this his Maker and Preſerver, in 
caſe he continues to deny his Wiſdom, to deſpiſe 
his Power, and to be Ungrateful for his Mercies, 
and in order to free himſelf from the Obligations 
he lies under to Providence for all theſe * 
Things, if he continues to aſcribe them all en- 
DD 


tirely to inſenſible and ignorant Cauſes, 
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Ser, XII. De Tranſition ts the flowing Com 
temiplations. 


teln (cares think it poſſible, that thete 

fill be an Atheiſt (6 fn erb obdurate, after 
aving weighed all theſe Things moſt ſeriouſly b 
Ach as ko dare te own, that the Confideration 
thereof does not make him uneatie 3 and in caſe 
there ſhould be any that had fo far abanden'd 
themſelves to their fedueing Paſſions, yet it is not 
to be imagined, that all of em have fo greatly re- 
nounced thelr Reaſon, as not to think it worth 
their . to paſy on with us to the Contempls- 
tion of the Works of the great Creator in the fol- 
lowing Diſcourſes ; or that among ſo many Par- 


meet with, there ſhould not be one ſingle one ſuf- 
ficient to make them ſee their Error, and to give 
them a convincing Proof of a Deity ſhining out 
ſo brightly from thence. This I can ſay experi- 
mentally, that by the Meditation chiefly of what 


tions, an unhappy Perſon, whom I had former- 
dy beſought, while he was in Health, 
that he would ſeriouſly weigh theſe Things by 
himſelf (and who was wont, even ill a few 
Weeks before his Death, where-ever he couldſpeak 
his Mind freely, to ridicule all ſuch as acknow- 
ledged and ſerved a Goo o) was by Gop's Grace 
brought over to better Thoughts, and to a Con- 
viſtion of his Exiſtence, as he confeſſed to me 
with his own Mouth in his laſt Illneſs. 


CON. 


ticulars and Wonders, which they will thers 


has been here ofter'd in theſe two firſt Contempla- 
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Of ſome Particulars in the Myth, - 
Mer) — ee. 


Srerton I Concerning the Teeth, | 


O begin then ; let us firſt 1 
own Body, and all the wonderful Sttufun 
thereof ; Which, tho” the maſt part bf our Fool 
not be nouriſhed by them ſo long as thiwy Hemi 
ſuch, and are not firſt converted inte Fluid 
wherefore a Means was requiſite 4d eur th 
ſolid Bodies into & liquid Matter, aid even (id 
as ſhould be proper to ſupport and nwowenlſh ts. 

For this Purpoſe there are Teeth plunted in or 
Mouths, of which thoſe that ſtand forethoſt un 
ſharp and cutting, in order to bite off a Pan 0 
that Food which is taken in, whoſe Sertifcireulir 
Figure is wiſely adapted to a juſt Meaſure 
the Piece to be bitten, and ſo ab to be aftetwind 
chewed. with the moſt Conveniency, as every on 
may experience who makes his Biting greater 0 
ſmaller : The ſecond Sort are thoſe that are tall 
Dog-Teeth, and thoſe are more pointed that Cub 
ting, and ſeem to be particutarly defigned fit 
fomething that is tougher and harder, and Wc 
cannot eaſily be penetrared by the former, in oder 
— hold it faſt, and ſo to divide it from the othet 
Part. 

Does there not appear a wiſe End in all thi 
Why are not the following Teeth which are call 
Grinders of the ſame Figure > Why are they or 
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and broad, and uneven With Cavicies' and Frotu- 
verances, as if Nature intendech, that' What was 
bitten off by the foremoſty ſhould be beaten (mail 
and ground by theſe latter, ro which thelr Un- 
eyenneſs contriburts, ab it is in ſome Mill-Stones 
that are made uneven on purpoſe, in order to 
grind the better? If this is done by Chance, why 


don't the Grinders ſtand foremoſt, and the Fore« 


Teeth in the inward Part of the Mouth, which 
would certainly render Biting and Chewing very 
unealie? How happens it, that almoſt all the 
other Bones are elad with a tender and ſenſible 
Membrane; but the Teeth, fo far as they ſtand 
out of the Gums, with none, uhleſt- it were to 
avoid that Pain, which the Uſe of em in Bieing 
would occaſion by preſſing upon ſuch a Mem- 
brane ? | 


Ster. II. of the Enamel of the Teeth. 


Can any one ſuppoſe that it is without Wiſdom 
and Deſign (ſince the naked Bone can rarely en- 
dure the Air without Corruption, and the Cover- 
ing it with a Membrane would be here uſeleſs 
and inconvenient) that the Teeth are ſurrounded 
— a 1 — 9 Author — = 

ſtory of the French Aca Sciences 0 
Tear 1699, . 48, calls the due wherewith 
they are, as it 
as they are expoſed to the open Air; and which 
as ſoon as they loſe, they rot and are c 
In Tab, I. Fig. 1. you may ſee a Re 
thereof: The Line AC F H is that Part of the 
Gums out of which the Teeth appett AEC and 
F GH are the Roots of the Teeth : The Parts 
ADCB and FL HIT ſhew the Enamel or 
Glazing, which conſiſts of ſmall Fibres running 
parallel . other, that joyn ſometimes at 


the 


were, glazed round about, ſo far 


tation 
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the: Top, but below are ſeparated from # 
ether! This, Enamel 88 Whole — 
as far as it Randy out of the Mums: MM bn 
the little Holes thorough which the Neryes jul 
into the Root of the Teeth of young People 

are cloſed in Old, as in NN by Which. Me 
this Part*of the Nerves, which are otherwil 
- the Teeth, is ſeparated from the remainlny 

erves. 

The Bone of a Tooth is remarkably harder zn 
all other Bones, and is therefore thought by ſome 
to be of a petrified Subſtance, to the End that it 
might not become uſeleſs by Attrition : And 
whereas other Bones ceaſe growing after a certain 
Age, the Teeth, or at leaſt their Enamel, in- 
creaſes even to old Age, in order to make good 
the continual Wearing orf em; this appears when 
we loſe a Tooth out of one of the Taw-Bonez, 


bit 
I 
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that which is oppoſite to it in the other be 
coming oftentimes longer than thoſe which are 


next to it. 


Scr. III. Of the Lips. 


To ſay no more of other Uſes of the Teeth, 
with reſpect to the Beauty of the Countenance, 
and particularly for Speech, which by their Means 
becomes intelligible, eaſie and diſtinct. Who can 
conſider the Structure of the Lips without Aſtoniſt- 
ment, and their Motion in ſuch various Manners? 
The Opening of them for the Reception of Food; 
the Cloſing of them again to prevent the. ſame 
Food, whilſt it is chewed, from falling out of the 
Mouth; the Uſe of em in Humane Speech; by 
theſe the Children ſuck their Mother : And theſe, 
together with the Tongue and Cheeks, are uſeful 
in chewing the Food ; which not being able to 
remain under the Jaws and Teeth, is by them, 1 

| | ey 
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back 'ill it becomes 
teal, WM 5 moiſt 1 the lla. 


der, IV. of the Gland: of the Month. 


1s it not likewiſe by « wiſe Contrivance and 
not by meer Chance, that there are in the Mout 
ſo many Glands or Fountains of Hine Since | 
the Food ſhould remain dry it could not be 
ſwallowed down, but with a great deal of Trouble 
whereas the Moiſture that proceeds from them 
by innumerable Orifices, is mingled with Food 
whilſt it is chewed ; and this Liquor, or Moiſture, 
is brought thither by long Veſſels, and diſtant 
Glands, not only to the aforeſaid End, but (which 
is more) to give an Occaſion for the more eaſie 
Converting the ſolid Food, wherewith it is mixed 
inthe Mouth, into a nutritious Liquid Subſtance 
— 1 We ſhall not here 1 the 
roperty of Spittle in cauſing man ings to 
ferment, or other Qualities, Shich — * oc 
in the Writin s of thoſe who have enquired into 
them, becauſe we will not dwell too long upon 


Src r. V. Of the Tangue, 


Bzrokn we take our Leave of the Mouth, I 
cannot forbear obſerving ſomething more therein, 
which every one that ſees the Effects of it, muſt 
needs be aſtoniſhed at: This is the wonderful 
Structure of the Tongue; and here I would freely 
ak all the Artificers in the World, whether any 
of them could have invented ſuch a 
which having neither Bones nor ſoynts can pro- 
duce ſuch an innumerable Variety of Motions ; 
ſometimes making it ſelf long — thin, at other 


times ſhort and thick; and i inute ſtirti 
Vos and thic an in a Minute = 


| | , AY * 
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and turning it ſelf after ſo- many particula 
that one can ſcarce fancy any Lud ef More 
which it is not ſuſceptible. i 
Can any Body think that there is neither Un. 
derſtanding nor Wiſdom made uſe of here by Hin 
who has ſuch a wonderful Body, only by 
the Knitting together of fome Muſcular Fibre 
(if we except fome Glands, the Uſe of which i 
to moiſten it, as it becomes dry) and fix it ing 
_ where all - theſe Motions may have their 
e? jt | . | +3 RICE. © 
This Tongue lies in the Mouth, where the 
Sound that comes out of the Wind-Pipe paſſe 
thro' ; and which, by the Motion of the Tongue, 
becomes diſtin ; and ſo forming all 
and Languages, produces this at Wonder, 
that a Man, by the Motion of ſuch an Inſt 
ment, can communicate the Thoughts of hi 
Soul to another; whereas, if it were othetwile 
— or it —— =- - ſuch u 
operty, the whole World woul | 
into Confuſion : This may be obſerv'd in tho, 
who 'by Deafneſs or other Accidents have the 
Misfortune of not being able to uſe their Tongue: 
How great is the Trouble and Difficulty they 
find in expreſſing their Thoughts to other Men? 
In ſhort, every one may eaſily repreſent to hi 
what a Diſorder it would be, Mpeg all Men 
dumb, if we were obliged to make uſe of other 
Signs and Tokens, in order to carry on any Com. 
merce or other Buſineſs with one another 1 to 
mention the Prejudice which the Teaching of al 
Sciences, and in a Manner every thing that paſſes 
among Men, would ſuffer thereby. 
The Tongue does alſo lie upon that Place, 
thro which the Meat and Drink paſfes ; and be- 
ſides its other Faculties, is a principal Inſtrument 
of Taſt. If it had not this Property, * 
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ole would eat without any Pleaſure ot Satif- - 
ion? Nay, ſo neceſſary 4 Work would be very 
:edious and irkſome to many. _ ' 

Not to mention here ex that Service and 
Uſe of the Tongue which preſerves all Men alive, 
vie, by thruſting. the Food; after it has been 
chewed in the Mouth, down the Throat; with- 
out which we ſhould not be able to ſwallow at 
all, ot at leaſt but with great Difficulty ; the Incon- 
veniencies of which, all ſuch as have loſt this Fa- 
culty 7 Swellings in thoſe Parts, ate very ſen- 


szer. VI. Of the Prat. 


Now, if we paſs on to _ — whither 
the Food leads us from the Mouth and Tongue, 
and if we conſider the Structure thereof; can any 
one imagine that it was ſo contrived without any 
Wiſdom, that the Orifice, or Opening of the 
Throat, is dilated by three Pair of different Muſcles 
(ke Tab. I. Fig. 2. B B, CC, DD,) like a Bag by 
ſix Hands, to the End that the Food, which the 
Tongue drives thitherwards, may be ſwallowed, 
and deſcend without any Trouble; being drawn 
up ſo much higher backwards, by the Muſcles 
DD, that the Food paſſing over the lower Brim 
thereot, and ſtriking againſt the hinder Part, 
ſhould not fail to find the right Entrance of the 
Throat, which being compoſed of a moiſt Mem- 
brane, would cloſe tatether, or at leaſt hinder the 
ver is of if thoſe. Muſcles were not placed 
there. | 


Sect. VII. Of the Wind-Pipe. 


Bur herein appears yet. more ſenſibly the Des 
gn and Wiſdom of the NN Artificer, in order» 
2 ing 


upon the Orifice of the Wind-Pipe, the 


r | 
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ing the Food to paſs over the Orifice of the 
Wind-Pipe as it goes to the Throat : For if u 
thing falls into the Wind-Pipe (which 
commonly call going the wrong” Way ) every dhe 
knows what Diſorder it occafions in them ſo 
great ſometimes as to put them in danger 6 
choaking ; wherefore it is abſolutely neceſſity, if 
we would eat with Eaſe, and preſerve ' our” Lite 
at the ſame time, that the Wind-Pipe, or the 
Mouth of it, ſhould be cloſed when we ſwallow, 
and then immediately open'd again in order to 
draw our Breath: Now can any Body be ſo dul 
as not to obſerve this determinate End and 
of our Wiſe and Merciful Creator? Let him only 
take the Trouble of viewing the upper Part of 
the Wind-Pipe of a Sheep or a Calf, where he 
will ſee more plainly than can be ſewn him here 
by a Figure, that there lies a Cartilage, called the 
Epig/hettis, which being preſſed down — the Food, 
when tis ſwallowed, covers the Orifice of the 
Wind-Pipe lying under it, by which Means the 
Food paſſing over it, as if it were a Bridge made 
for that Purpoſe, in its Way to the Throat, is 
prevented from falling into the Wind-Pipe, which 
would often occaſion Coughing, Straining, and 
other greater Inconveniencies. | n 
Now if this Cartilage ſhould remain lying thus 
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would be ſtopt, and the living Creature imme- 
diately ſuffocated. Do we not here again diſ- 
cover a wiſe Deſign, that this Epiglottis is fo 
contriv'd, as to riſe up like a Spring that has been 
preſſed down, or as ſome ſay, drawn up by Muf- 
cular Fibres after the Food has paſſed over it? 
By which Means the Paſſage of the Breath is 
immediately open'd after ſwallowing, in caſe the 
Elaſtical Force of the ſaid Epig/ottis ſhould be 
weaken'd by too much Uſe, | 0 


Ster. 


The Criſtian Philofopher. 33 


Ster. VIII. — from what has been ſaid above. 


Now let a Man conſider all theſe things to- 

ther, as they appear in ſo ſmall a Place as 
the Cavity of the Mouth, and ſee whether 
he can till ſupper that all of them, ſo manifold 
in Number, ſo neceſſary to our Life and Welt 
being, could have met together in ſuch a narrow 
Circumference without any Deſign of the er, 
and by meer Chance or ignorant Cauſes? he 
not clearly diſcover therein a Wiſdom, Power and 
Goodneſs, which contrived all this, in order to 
mm this Part of the Humane Body, and to 
preſerve it from ſudden Death by Suffocation or 
Strangling ? And let any one ſay, if he can, that 
in a Place not above a Span long, where ſo many 
Diſpoſitions of ſo many different Things, for the 
attaining ſuch weighty Purpoſes do appear; that 
all this is brought about, by Cauſes ignorant ot 
their own Work. | 


Ster. IX. About Sucking, and of Places from which 
the Air is exhauſted. 


Brok we conclude this Diſcourſe, I muſt 
add ſomething, which as often as I conſider it, 
does every time excite in me anew Aſtoniſhment. 

All the Learned World knows the juſt Praiſes 
that have been given to the famous Torriceli, 
Gueric, Boyle and others, who were the firſt In- 
ventors of the Art of producing a Vacuum, or 
Place void of Air, by the ſinking of Quick-Silver, 
or otherwiſe by Air-Pumps, whereby ſo many 
decrets of Nature have been diſcover d. And can 
we ſee without ſtanding amazed at the All-com- 
prehending Wiſdom of our Great CREATOR, 
who has prepared and fitted the Mouth 'of all 
Men for an Inſtrument to produce the ſame 

C 3 EffeQF 
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Sect. X. Sucking, as performed by Children. 


Bur that which ought to be not only ſurpr- 
ſing, but aſtoniſhing to every Body, is, that this 
ſo artful a Manner of producing a Vacuum is per. 
formed by Children ndwly born, and even by al 
the moſt irrational Creatures, which, by Sue in 
their Dams as ſoon as they come into the World 
are already taught to begin to ſupport. their own 
Lives. Can theſe know that the Air has an ex- 
panſive Faculty? That it preſſes all things with 
ſo great a Weight? That to cauſe the Milk to 
come out of the Breaſt with ſuch a Preſſure, there 

muſt be a Y/acuum, or Place void of Air, made 
before the Orifices of the Nipples > That this 
Place muſt be ſo cloſed on all Sides, that tho the 
Air, in order to Reſpiration, pafſing thro'' the 
Noſtrils, can inſinuate it ſelf by the, ſmalleſt: 


Opening, 


— ?— — — —— — —— — — 
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_ deſcend by its Weight only; it would require 4 
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by this ſingle Inſtance ; that, becauſe that fig 
tn 


is ſtopt in Sucking, which upon other occaſion 
prepared for the Air, the adorable Creator, 

at Supporter of all things Living, has ſo diſpo- 
fed the Noſtrils, that they may ſerve for Breathing, 
during the Action of Sucking ; and ſo this gren 
Work, ſo neceſſary to New-born Creatures, might 
not be obſtructed at every turn. A Proof of t 
is ſeen in Nurſes, who, when they have a mind 
that the Child ſhould leave off Sucking, Rop their 
Noſe with their Finger, by which 


loans their 
Breathing that way being hindred, they immeds 
ately quit the Breaſt, that they may draw in the 


Air by their Mouths. 
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CONTEMPLATION w. 
Of the Throat, Stomach, and Bowels, 


— — — — 


Scr. I, Concerning the Throat. 


ET us now go on, and contemplate the Stri- 
Eture and Function of the Throat, as it ex 
tends it ſelf from the Mouth to the Stomach. 
The Food being ſufficiently chewedin the Mouth, 
and being conveyed in the Manner as has been be- 
fore deſcribed, into the Throat, thro' the Orifice 
or Opening thereof, (Tab. I. Fg. 2. E) if it were to 


great deal of Time to paſs into the Stomach, thto 
this Tube, becauſe of its being Membranous and 
Moiſt, ſo that the Parts of it would ſtick together; 
eſpecially, if any piece of Food, by its Largeneſs 
and Solidity, ſhould extend the Throat in is — 
1 ; p \K ES; 1 een 
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ſcent, and thereby-contra& thoſe Parts that are 
aboye and below the ſaid Food; to ſay nothing 
of the Throat of Beaſts, which lies 4 
or even aſcends when they feed upon the Groun 
in ſuch a Caſe, I ſay, that which is fwatlowed 
would not be able to proceed into the Stomach. 
Now, to prevent all theſe Inconveniencies, it 


has pleaſed the Gracious Creator, to place there a 


Muſcle, A A, ( which is here repreſented, cut 
thro', and is by ſome taken for two) the Fibres of 
which encompaſſing the Throat, and contraRing 
themſelves, do thereby ſqueeze it, and ſo force the 
Food to deſcend ; for whatever the Cauſe be, it is 
experimentally true, that all the Muſcles of the 
_ operate, by contracting or ſhortning their 
ibres. 


Sect, II. De Strait and Circular Fibres of the 
Throat. | 


Can we further conſider the wonderful Order 
in which this Tube is framed, without acknow- 
ldging a Wiſdom therein that intended the Pro- 
truſion of the Food into the Stomach ? Since the 
outward Membrane E being taken off and Jaid 
aſide at a (which is to be underſtood in all thoſe 
Places where you meet with the Letter a in this 
Figure) the Muſcular Fibres F ſhew themſelves, 
deſcending perpendicularly, or lengthwiſe, ac- 
cording to the whole Extenſion of the Throat ; 
having others under them, as in G, which encom- 
paſs the Throat like Rings or Circles : Let us now 
imagine, that theſe two ſorts of Fibres, vis. 
thoſe that run lengthwiſe at F, and the Circular 
at G, were contracted ; we ſhould then perceive 
that theſe laſt Circular Fibres, ſhortening them- 
ſelves behind and above the Part where the Food 
lies, protrude the ſame downwards, after the ſame 
VVV Manner 
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the Stomach upwards when they ſtand upon their 


Manner as the Women that make Sauſages. are 
wont to do, by ſqueezing the Matter with their 
Hand, in order to make the ſame go forward into 


the Bag or Gut that is to contain it; whilſt in the 


mean time, the long Fibres, by ſhortening them- 
ſelves likewiſe, do widen the Place thro which 
the Food is to 145 to the End it may be the 
mor: eaſily thruſt down by the Contraction of the 
Circular Fibres. . | 

Now that this Motion and Progreſſion of the 
Food towards the Stomach is perform'd by fuch 
a kind of Force, and not by its own Weight, is 
plain by Childrens ſwallowing their Victuals into 


Heads : Upon which Account every one of us is 
moſt highly obliged to the Goodneſs of our Crea- 
tor ; becauſe otherwiſe no body could take in any 
Food in the Poſture of lying down ; which how 
exceeding inconvenient it would be to Sick and 
Diſtemper'd People, is not neceſſary to be farther 
deſcribed. 0 


S.nc r. III. 07 other Tunicles or Coats of the 
hroat. 


One Thing further ieemed requiſite towards 
rendering the Paſſage of the Food yet more ealy, 
viz. That the Tube above-mention'd, for ths 
better performing its Fun&ion, ſhould be kept 
conſtantly moiſt ; foraſmuch as the Food bein 
ſometimes dry, its Motion and Deſcent woul 
be perform'd more ſlowly and with; greater 
Trouble. | 

Can we therefore diſcover no Wiſdom. herein ; 
that in order to produce ſuch an Effect, the ſal 
Throat has a Tunicle full of Blood» Veſſels, that 
i4 of Veins and Arteries, (See Tab: I. Ng, 2. 
H.) and yet another under that at I, whi - r 
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called the Clangulhel Tuiel, begauſg it 25855 


little Glands, from whenge A 
from the Arteries, Which rende 2 2 1 
K, called the Nur ve, Coat, h 3 
pery, that it may be fit 125 ft he Vid Us > he 
ought likewiſe to be obſerved here, that theſe 
Glands in this Coat or Tunicle are 22 exactly 
between fleſhy Fibres for this Reaſon, that — 
by they may be more or leſs, preſſed, in order to 
diſcharge their Moiſture according as there is 
Occaſion ; for which Cauſe likewiſe, this laſt 
Tunicle is endued with a of Woolineſs on the 
inſide, which in ſome meaſuxe is able to ſtop. and 
hinder the Moiſture from paſſing away tilk it has 
anner its Function of making the Parts Qip- 
when there is too little of this Moiſture, 
=" the Throat is too dry, that which we call 
Thirſt, ſeems to be produced, which is a natural 
Warning that Moiſture is there wanted, 


Sect. IV. Convittions from the faregaing Obſervations. 


Now can any one imagine, that all this won- 
derful Structure of the Parts of the Throat is Pe 
duced by Chance, without oy View or Reſpe& 
to the Order and Uſes for which they are = | 
ſigned ? which. beſides thoſe Artfyl — ek for 
forcing the Food to deſcend into the Stomach, 
beſides the Veins that feed it, and. by the Moi- 
ſture which, is ſegarated in the Glands, contri- 
bute to — 5 it ſmooth, has, likewiſe: in it ſelt 
the Property, of Warning us when, we ought; to 
moiſten it, at ſuch, Times as its * Nacural 
Juices are not ſufficient. to perform the ſame, by 
reaſon of the Dryneſz.o ＋* the Food, on other Acci- 
dents; and if any Bod * perſiſt in affirming 
that all this is awing, to, Chance, why ſhould: he 
be aſhamed to ſay, thats's Spout, ar Pipe, * 4 

whic 


460 ws Clviftien Pipe. 
which the Rain-Water is conveyed from the Ty 
of a Houſe into a Ciſtern (which in Compariſg 
of the Structure of the Throat, has nothing d 
Skill in it) was produced in that Place by me 
Accident, and without any End or Deſign ; 


Sect, V. Of the Stomach, 


Now in Caſe the Stomach D CDT, (Tab. I. 
Fig. 10 were as narrow as the Throat E A, or u 
the Inteſtines GH HII, both which make one 
and the {ame continued Tube with the Stomach, 
and that the Food ſhould paſs thro? all of then 
with equal Force and Swiftneſs, it would not be 
poſſible that the ſame ſhould be rightly prepared, 
or as they call it, Macerated and Converted fron 
a ſolid Body into a fluid Matter proper for Npu- 
riſhment. 2 BEE 

And here again do we not ſee plain Footſteps of 
a Wiſe End in contriving the Stomach to be ſo 
much Larger and Hollower, in order to contain, 
at once all the Meat and Drink that is ſent down 
into it? and beſides of ſuch a Structure, as not to 
ſuffer the ſame to paſs roo ſoon thro? it, as it 
happens in all the other Parts of this great and 
long Tube ? 

Thus we ſee, that the Food deſcending from 
E A into the Stomach B, is hinder'd from pro- 
ceeding further, by Reaſon that the extreme Part 
or End of the Stomach C, by which the Food is 
to be diſcharged, is ſo much higher than the 
Belly of it in which it lies; whereby it is obliged 
to remain there for a while, in order to be turned 
into a ſort of Pap, which the Anatomiſts call Chylus 
or Chymus ; or as ſome will have it, till the Quin- 
teſcence thereof be extracted. 

And what I cannot paſs over here without 4 
Note of Admiration is, That according to the 
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bſervations of that great Anatomiſt Verheyen, 
be diſcharging Part cs not raiſed up to that 
heighth, but fall at the Time when the Stomach 
ij full and extended, and ſo is capable of hinder- 
ine the Food from paſſing too {wiftly thro it; 
Went otherwiſe, when the Stomach is empty, 
it links down much lower. Can any one ſee this 
without diſcovering the Deſign of the Great 
Creator, to continue the Food a ſufficient Time 
in the Stomach ? 


dcr. VI. The Fluids of the Stomach and Muſcular 
Valve. . 


Now whether the Conſumption of the Food 
happens after one or the other Manner, it was 
neceſſary in both Caſes, that there ſhould be more 
Moiſture mixed with it in the Stomach, in order 
to put it into a Fermentation, or otherwiſe to con- 
ert it into that fluid Matter called Cle. 

Can it now be thought, that meer Chance pro- 
dgeed ſuch a vaſt Number of Arteries in the Sto- 

as you may ſee at D D, d d; and ſuch a won- 
derful Number likewiſe of Nerves, ſpreading like 
ſo many Branches out of E and F, which convey 
Into it ſuch a Moiſture and Nervous Juice by the 
Glands that are placed on purpoſe ? that together 
with the Spittle which is mixed with the Food 
in Chewing, they may make a new Liquor proper 
for the Attrition or Breaking of the J and 
tothe End that it may remain long enough there- 
in, the extreme Part of the Stomach B (Tab. I. 
Fg. 4.) is ſhut up with a Muſcle that encom- 
pales and contracts the ſame, and which there- 


—_— be opened but with a greater Force or 
ure, 


Szer. 


Fibres D encompaſs the'Stoniach annulatiy, and 
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Tat Food having ttmained ſome Hours it thi 

' Stomach; in otder to its Change, muſt 4frerWird; 
purſue its way for the Nouriſhment of the whole 
Body: Can àny one then think that it hdppths 
without the eſpecial Wiſdom of G 6 5, that &ty 
Thing is fotitid in the Stomach adapted: in the 
beſt Manner to promote this Purpoſe ? 


42 


1. By the inſenſibly oblique Aſcenſion from the 


Bottom of the Stomach to the Paffage C (Ja. 
Fig. 3.) in order to diſcharge the ſame : Whereas 
if this laſt Orifice was of the ſame Structure as 
that at A, thro” which the Food piſſes into the 
Stomach, it is plain that the Diſcharge theredf 
— . be performed bat with very great 

roudle. | | | 

2. Add to this, that the external Fibtes of the 
Stomach are extended tength-wiſe in it, 10 be · 
ing ſhorten'd in their Operation, they likewile 
render the Stomach ſo much ſliortet ; atid in or 
der to exett themſelves with grearet Strength it 
both the Orificey A and C, as alſo at tlie Bottom 
of the$:omach, they become Muſculous, 

3. Moreover ( 7b. I. Fig. 4.) other itonge 


croſs the former, which being drawn together, 

make the Stomach narrowek. 1 
4. Under cheſe there lie yet another Row df 

Fibres (Tab. I. Fig. 5.) which run obliquely A 


exteriding themſelves from the upperniolt Patt of 
the Stomach to the Bottom thereof, drowns 
n ' 


obliquely the Eud M towards the Beginning! 
Now let any one ſüppdſe, that le held this 


Stomach C T full of a fluid Matter in his Hand, 


and that it was to continue in the ſame Poſition 


in' relation to the Heighth of its lower End C: 
f | Could 
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Could he poſſibly invent a better Way to diſcharge 
the ſaid Matter by the Oriſice C, as firſt by clo- 
ling the Orifice A, and afterwards contracting the 
Stomach, by pinching it together length-wiſe 
from C to A; by which Means the incloſed Mat- 
ter _ thruſt againſt the Left end of the Sto- 
mach 1, 

Right end where the Orifice C is. 

Now how particularly ſerviceable the ſtrong 
Muſcular Fibres B (Tab. I. Ex. 5.) are thereto, 
is plain, fiſt, becauſe on encompaſſing the Left 
Orifice ot the Stomach I, do fhut the ſame ex- 
actly at the Time when the Food is thruſt out at 
the other Orifice K, to the End that the Chyle 
may not be driven back again into the Throat thro 
the Orifice I P. Secondly, Becauſe theſe Fibres B 
cunning length-wiſe, are inſerted in the _ 
Paſſage of the Stomach K, which when they 
come ſhorter, they draw towards themſelves, and 
by this one Action do at the ſame time con- 
tra or ſhorten the Stomach from M ro N, and 
whilſt = ſhut one Orifice I, they do in ſome 
manner dilate the other K; inſomuch that it is 
impoſſible, when all theſe Fibres are contracted 
and perform their Function, but that the Chyle 
ſhould be protruded by the Orifice K K. 

How comes it to paſs now, if all this be done 
by Chance, that theſe Fibres of the Stomach run, 
or are extended ſo differently, from thoſe of the 
Throat, and thoſe of the Bowels which ſhall be 
accounted for hereafter > And whence comes it, 
that each of them is adapted, in the moſt pro- 


per Manner, to its right Uſe, and the Functions 


that are required of it? Can the wonderful Stru- 


ure of the Fibres be deemed Accidental? Why 
don't they ſay the ſame of the Preparation of the 


Ropes that are uſed-in the drawing up of a Ranmer, 


n which, comparatively, there is very little Art. 
| 1 Ster. 


muſt neceffarily be forced out at the 
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Szcr, VIII. The Mucilage or Slime of the Mena 


Bus1vxs all this, there is often a Neceſſity lu ſom, 
Perſons, for an Acid Matter to compleat the Dil. 
ſolution of ſome kinds of Food ; of which Natur 
are alſo ſeveral Medicines, ſuch as Vinegar, Verjuice 
Lemon-Liquor, Muſtard, Pepper, Root, and amol 
all Spices, all dalts, as well the Common as Vols 


tile, and others, which are all Acid, and neverthele 


very neceſſary on ſome occaſions. Now, foraſmuch 
as the Stomach is Membranous, and the Men- 
brancs thereof extreamly ſenſible, there was dan- 
ger, that by ſuch ſharp Matters, it might either 
be affected with Pain, or elſe irritated to Vomiting 
or other irregular Motions: Can we therefore here, 
without Thanktulneſs and Aſtoniſhment too, ob- 
ſerve, how it has pleaſed our Gracious Creator, with 

reat Wiſdom to provide againſt the ſame, by 
Cloathing the innermoſt Part of the Stomach and 
Bowels with a thick and tough Slime, (whereb 
they are defended from the Corroſion of thc 
Sharp Matters) which is ſtopt there, and adheres 
to ſmall Fibres, that ſtand ſtreight up on the ſides 
of the Stomach, like the Silk Thread in Velvet, to 
prevent the ſaid Slime from being carried away 
immediately by the Food that paſles through the 
Stomach, 

Can wy Body now, conſidering what has been 
here ſaid about the Stomach, (tho for Brevity ſake 
I have deſignedly omitted ſeveral remarkable Cit- 
3 remain unconvinc'd that it was a Great 
Creator who, in order to diſplay his Wiſdom and 
Goodneſs to Mankind, has produc'd all this in 
ſuch a beautiful Order? And can he, without 
Scruple, aſcribe this whole Structure to Ignorant 


Cauſes ; the rather, becauſe any one of theſe Cit 
© cumltanes 
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lanceh failing, very diſmal Conſequences, and 
— Bad it ſelf Would Ned follow. 


92 f. IX. of Hunger. 


To ſay nothing mare about the Stomach, which 
ſeems plainly to prove the Deſign of Him that made 
it; are we not particularly obliged to return him 
our Thanks for having bean pledſed, over and above, 
to add to the Structure of the Stomach, beſides ſo 
many other neceſſary Uſes, the following Proper- 
ty, viz. Hunger, by Feeling which; we are acquaint- 
ed, that we ſtand in need of new Food and Retreſh- 
ment, of which, without ſuch a Warning, we 
ſhould not be ſenſible oftentimes, till we become 
＋ and faint, and unfit for Buſineſs for want of 

e lame. 

He muſt be miſerably blind who cannot diſco- 
vera Wiſe and Gracious Maker of all theſe things 
or that can. perſwade himſelf, that their Skilful 
Struture and ſo many Conveniencies and regulat 
and well adapted Uſes, can be produced by meer 
Chance or irrational Cauſes. 


Sect, X. De Uſes of the Guts: 


Le v us now paſs on with the Food to the Bowely 
ot Guts; to know the Conſttuction of which, you 
may conſider the Tube (Ta I. Fig, 1.) te reſenting 
the Qullet and the Stomach as Parts of the Bowel 
to which they are annex d,fince the Membranes and 
Tonicks thereof are for the moſt part Analogous with 
thoſe of thee Guts, and ſo ate its Motions top, by 
which the Matter contained therein is protrude d; 
for which reaſon we ſhall not repeat the ſame here. 

This Tube has the following great Uſes (N 1) 
Firſt, that it ſeparates that which is pro 

ouriſhment from the — Parts; _—_ 


OL, I, 
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ing it to the Vena Laltea, or Milky Veins ; Secondly, 
that it carries the Remainder of tlie Food to the I» 
teſtinum Rectum, in order to be there diſcharged. 
Now to ſpeak of this laſt. in the fitſt place, it 
will not be neceſſary to ſay, after the Deſcription of 
the Gullet and Stomach that this is alſo performed 
wiſe by the long and circular Fibres ; which do like- 
both here produce, by contracting and ſhottning 
themſelves, a Protruſive Motion, which is called by 
the Anatomilts, The Periſtaltic Motion. 


Sxcr XI. The Miſentey, 


' 4 
Yov may ſee how theſe Bowels ate placed. in 
the Body, in Tab. I. Hg. 3. Now in caſe this Tube 
of the Bowels was ſhort, there would be danget 
that the Chyle, or Nouriſhing Juice, extracted from 
the Food, might in a great meaſure be diſcharged 
with the uſeleſs Part thereof, Is it therefore with: 
out @ Delign of the Maker that there are ſo many 
Meanders or Windings therein; ſo that it 1s vet 
near (ix times the Length of a Man? And particu» 
larly, that notwithſtanding all its Turnings, it is 
faſten'd in ſuch a manner to the Meſentery, that it i 
not poſſible for the Food, either to miltake its wa, 
by reaſon of the length of the Inteſtines, or to take a 
ſuch Turn, as that the way thro' which the Chy le pal. 
ſes, ſhould be ſtopt ; as may be ſeen in 7ab. I. NC. 
where G G repreſents the Meſentery, and LL the 
Bowels or Guts faſten'd to it, but both extended, 
Now can any one ſee without Aſtoniſhment 
that in this Membrane (which being only flat and 
round, would be too big to le convenlently in the 
Belly, in caſe it ſhould be faſten'd to ſuch a geit 
Length of the Bowels in its Circumference) ſuch a 
wonderful Method is uſed by our moſt wiſe Cres- 
tor for that purpoſe, viz. by pleating it upwards 
and downwards upon the Edge of the Meſenter), 
6 
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juſt as they uſed to do the Ruſſs in old Times? 
An inſtance of which may be ſeen in that Part of 
the Inteſtines deſcribed by PQ, RS, (Tad. I. 
Fig. 6.) and more fully in the 2 Fig. of the 
18 Tab. of Verheyen, in the ruffled Edge BB, of 
this expanded Meſentery; to which, that we may 
not multiply the Figures too much, we refer thoſe 
that are Jelirous to ſee it in its true State. It is 
by this means, that tho'the ſame is not above two 
Spans Breadth in a Man of a middle Size, yet 
by theſe Pleats and. Folds it acquires ſo much 
Length, as to afford ſufficient room for the Tube 
of the Inteſtines, which is ſo much longer, to be 
faſten'dto it. Now, in caſe this Problem had been 
laid before & great and able Mathematician, Would 
not he have thought that he had acquired no (mall 
honour, by ſolving it after this Manner? And can 
any Body fancy that this is performed by Chance, 
or without Wiſdom ? 


Scr. XII. De Glands of the Inteſtines. 


Now whilſt the Nutricious Juices ate continu- 
ally ſeparated from the Food in the Bowels, and 
by Openings, which are found in their Membranes, 
paſs into the External Parts, as we ſhall ſhew here- 
after 4 it ſeems as if it could not be avoided, that 
the Remainder being thereby become dryer, ould 
be hinder'd from proceeding conveniently on its 
way in this Tube 1 To remove this difficulty, the 
idorable Creator has been pleaſed to place ſeveral 
Glands in the Inteſtines, from whence they fil- 
tratea Liquor ſufficient to ſoften the Excrements, 
b:(ides others proceeding out of the Glandulous 
Coat of the Bowels themſelves, which help to 
render the Paſſage ſmooth and ſlippery, and fo fit 
for the intended Service. 

D 2 Can 
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Can this likewiſe be ſaid to be done by Chand 
Why then ate these Glands faaller " 
the thin Gutte OG, HH, 1 1, ( I N 4.) which 
lis next to the Stemach, where that whichis\n K 
has & great deal of Chyle and Meiſture d And: 
are theſe Glands multiplied about the Tad of 
thin Gutes, waleſh it Were that the weleſs Many, 
being by the Separation of the Chyle grown bt 
bog > more Maiſture to render it ſo fluid j and 
the End, that what till remain'd in i of the'Chyly, 
may be ſqueezed out of it; after the Manner of 
the Apothecaries, who, in order to extract the 
— rom _ Druggs __ Ay are * 
ry, put ſome Liquor in Waile are | 
—4 . Laſtly, Why are thoſe Glands in tbe his 
Guts, M, NNN, O, that lie fartheſt fromthe 
Stomach, and where the Matter to be diſcharged 
is in a manner diveſted of all its Chylous Juice, 
the biggeſt of all; unleſs it be, that the 


- Moiſture is there requiſite to prevent its being too 
hard ? | . 


Se r. XIII. The Wrinkles, Valver, and Inteſtinum 
Rectum. 


Now, not to mention the Wrinkles of the thin 
Guts; the uſe of which is to hinder the digeſted 
Food, that has ſtill ſome Chyle in it, from paſſing 
too ſwiftly thro' thoſe Oritices that are made- tv 
receive the Chyle; nor the great Vl ẽ K, at the 
end of thoſe thin Guts, whereby the Matter, that 
is hardly now of any further Uſe, is hindred fron 
going back: Why are the thick Inteſtines large, 
and furniſhed with ſo. many Separated Places; un. 
leſs it be to collect the Uſeleſs Matter therein, 
to the End, that People may not be too frequeitly 
obliged to Diſcharge the ſame ? 1 


4 
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0) holt not therefore very very plaſn, that the Ironnm 
i BH Anti © P ie only contrived Bg w ging the 
FI. veer Why does t defend. (ireight 
Vi orvardy, unleſ {t —4 that the Diſcharge af 
the ſald Matter ſhould hot be obſirugted « unne⸗ 
cefſary Wind in Turning ? 
Is all this made without ſugh a Deflgt 
ls there a round 00 1 


e g Muſcle P, w 

1 5 pinches this Bowel at the 4 * I 
isnotto hinder an inceſſant Protruſion ot the Excre- 
mentitious Parts, by the continual Periſtaltic Mo- 
tion of the Inteſtines : And (ince that in ſeveral 
Diſcharges, when the Matter is hard, the Ie 
mm Reffum O P, is preſſed and (inks downwards, 
we may ſee that che * — 2 QP, nd Q, 
are placed there on purpoſe to ſerute it ; for by 
their Aſſiſtance, the * Muſcle, and the Ju- 
teflinum Reflum, are drawn back again after a dit- 


ba 


ficult Diſcharge, and made to aſcend by the ſhore- 
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% ning their Fibres, 


Secr, XIV. es of the Oblique and Lateral 
cs of the Bely. 


Au p ſoraſmuch as the Protruſive Motion of 
the Bowels is not ſometimes ſtrong enough alone 
to diſcharge the Excrementitious Matter; ought 
we not likewiſe herein to adore the exceeding 
preat Wiſdom of the Creator, who, beſides the 
Diaphragma and Meſentery, has after ſo wonderful 
a Manner made the whole Covering, or Tegu- 
ment of the Belly, to be aſſiſting thereto j by which 
—_— Expulſive Force may be render'd incom- 
=_ ly greater, as often as there is my occaſion 
or it 

In order thereto, People are wont} firſt ſtrongly 
to draw in their Breath ; by doing - which the 
Midriff lying jaſt qt = omach, ſo violently 
preſſes 


bm 
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preſſes upon all the Bowels, - ſa-that unleſt they 
oppole it on purpoſe, the whole Belly riſeth ther. 
with, to the End, that the Gutts may be prese 
more cloſely together. + + 

Now fince the Bowels, thus preſs'd | dom 
by the Midriff, are fore d to dilate themſelyg 
outwardly in the Belly; unleſs the extend. 
ed covering of the Belly did again contra 
it ſelf by the Action of its Muſcles, and pref 
the Powels together with a ſtrong Force, the Ex 
crements cou'd not be protruded thro the I 
num Reftum : But ſince that Inteſtine is open, and 
at the ſame time the Bowels are preſs'd -togethe 
from all Parts; the Matter contain'd in them, mull 
be protruded thro' the Orifice of the ſaid Reffun, 

ow, how wonderfully this Comprehenſive 
Force is produced by the Muſcles which compole 
the Coverings of the Belly, is plain to thoſe that 
are acquainted with the StruRure thereof, 

To give you ſome Notion of it here, without 
mentioning the uſual Coverings which the Bel 
has in common with many other Parts; (Tab, 
Fig. 1.) A is the Cuticula or upper Skin, B the 
Cutis or Skin, C the Fat, D the fleſhly Tegument 
or Covering ; the External Parts thereof to covlilt 
on both ſides, firſt, of the Muſcle G, the Fr 
bres of which deſcend obliquely from the Vertebre 
of the Loyns to the Linea Alba K K, which 
runs downwards from the Breaſt-bone through the 
Navel L, to the Os Pubis, and is of a Strong 
and Fibrous Structure, in order to reſiſt the Force 
of the Muſcles drawing againſt one another on each 
fide : The Muſcle of the ſame Name and Kind 
belonging to the other ſide, is laid open at O, in 
order to . ſhew that which is under it; Sen 
we ſee another pair of Muſcles lying under the fot- 
mer the Fibres of which runningupwards obliquely 
from the Vertebræ to the aforcſaid Linea 


, 
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K K, do crols thoſe of the firſt Muſcle; as appears 
here at M, on the one fide, under a part ot the 
firſt Muſcle, which is turned up; and on the other 
ide at P, where it is fully ſeparated Thirdly, There 
are 2 pair of Muſcles that lye underneath the ſame, 
on the right ſide at U, the Fibres of which are ex- 
tended laterally or croſs, and not obliquely, from 
the Vertebra to the Linea alba, or White- line K K: 
The tranſverſe Muſcle of the leſt Side is not viſible 
in this Figure, becauſe of the Muſcles that lie 
upon it; called the Lateral. OD 
Let us now ſuppoſe, that theſe two loweſt 
Lateral Muſcles V, do encompaſs the Belly quite 
round, and in that Manner compoſe a Cavity, 
which contains the Bowels ; and further, that 
all the Fibres of which they are made up, are 
ſhorten'd or contraRed : Tr is plain, that the Cavi- 
ty has thereby a leſſer Circumference, and conſe- 
uently muſt be narrower ;' and ſo the Bowels 
therein contain'd will be preſſed together on all ſides, 
But ſince thoſe Muſcles are not only ſerviceable. 
in the Evacuation of the Bowels, but likewiſe of 
the Bladder, and even in the Labour of Child-bear- 
ing Women, to whom they are of the greateſt Uſe 
in that important Caſe ; it was neceſlary that this 
Preſſure ſhould be performed with very great 
Force ; for which reaſon the Wiſe Creator has 
placed another pair of Muſcles (one of which is 
repreſented by M) upon the Lateral, the Fibres of 
which running obliquely vpwards, as is ſaid before, 
and ending in the Linea alba K K, when they ope- 
rate and become ſhorter, do in like manner ſtraiten 
the Belly ; but they do alſo at the ſame time (as 
15 well known to the Mathematicians) by their Ob- 
liquity extended upwards, as it were, draw down 
the whole Linea alba K K. Now :o obviate the 
Inconveniencies that might proceed from hence, 
the Fibres of the Muſcles G, that lie upon theſe, 


24 do 
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o run with a quite eqntrary Obliquity 
* whereby the Bully is hot only, Awww 
b 


with a new Force, but the Linen alla K 


again drawn ypwards by this contrary Obliquity 


Sncr, XV. The Ueof th Pyr paidal Maſeln, 


No w if each Pair of theſe laſt oblique Muſcl 
ppetated with like Force upon the Lings alba, al 
that the ſame was drawn ag much upwards by one 

air as downwards by the) other, they wal 
alance one another; and this White-line K R. 
would remain in its Place, without moving ont 
way or the other: But fince theſe laſt and out- 
| ou deſcending Muſcles G, are much Larger and 
5 ronger — boſe on lie under at =— * 
ollow, that whilſt they operate together to di 
charge the Belly, by this over-ballance of Force, 
theſe Fibres or White-lines K K, will be conſtant) 
drawn ſomething upwards, | 
Can it now pe brought about by Chance, that 
we meet with zr of Muſcles S and T, under 
he Or Pulis Wihe laſt of which, T, is ſhewn 
A. and hanging dawnwards out of its Place) 
which, from the Figure of them, are called Pq 
midal, and whereof the Fibres do only run up- 
wards along the White-lines to K, or about a3 
high as the Navel, ſo that it is very plain to eyery 
Body, that being ſhorter at S, and conſequently 
their Fibres being drawn downwards the Jim 
alba, to which the Fibres are faſten'd, muſt like- 
wiſe follow downwards; and therefore theſe ty- 
ramidal Muſcles ſeem to be made uſe of as a: B. 
lance of the Force, by which the deſcending Ob- 
lique Muſctes at G, dp exceed the aſcending Ob- 
lique ones at M; and whereby, if not prevented 
by the Pyramidal, the White lines would ot 
he movid upwards ? This Opinion is conſe: 
| ot- 
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foraſmuch as in many Bodies thete ate found but 
one of theſe Muſcles, and not always 
i two; ſince one that is big enough can anſwer 
the aforeſaid Uſes, Ner'yet are the ſame neceſſary, 
when the aſcending and deſcending Oblique 
Muſcles are of equal Strength, as has been ſome» 


times obſerved. 


Ste r. XVI. The Uſ of the Right Agel 


gur, beſides all this, there ſeems fill to remain 
the following Ingonveniency ; that the Belly being 
ſtreighten'd by theſe Muſcles with ſo great Force 
only Side-ways, the Inteſtines Would be 
preſſed as much upwards as downwards, and 
would likewiſe be driven with too great Violence 
upwards againſt the Midriff ; ſo that the flexible 
Structure of the Cartilages would be raiſed upwards, 
by which Means the ruſive Faculty would be 
weaken d. To prevent which, and that nothin 
ſhould be deficient in this great Work, theWiſdom o 
the 3 Creator ſeems 8 boys gs = 
other Muſcles, cal e Ng to the 
0s Pubi; at S, eh a manner, that their 
other Extremities, Y I, ſhould be faſten'd to and 
about the Breaſt-· bone; whereby theſe being con- 
tracted, or made ſhorter in their Fibres, draw 
the Ribs, with their Cartilages (which terminate 
in the Breaſt-bone) downwards ; and ſo they da 
not only hold faſt to the Places tp which the 
Midriff is fixt, but likewiſe hinder the ſame from 
bending upwards by the ſtrong Preſſure of the 
Bowels againſt the Midriff, when thoſe Bowels 
are thruſt upwards and downwards by the afore- 
ſaid Arnular Muſcles of the Belly. 
There are likewiſe ſeen in the Right Muſcles 
N three or four Lateral white Fibres, R RR; 
ich da moſt commonly divide each Right 
on | Mulcle 
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Muſcle into four other, following one'-attothe; 
to the End, that tlieſe Muſcles may perform 
cir. Function by a jeſſer Contraction, and pro- 
portionably by a leſſer Tumifaction, and ſo ng 
take up too much room ; which otherwiſe, h 
caſe the Fleſbly Fibres of the Os pubis ſhould 
extend themſelves to the Breaſt-bone, would no 
be perform'd ſo regularly or conveniently. 
he other Uſes which are afcribed by the Anato- 
miſts to theſe Right and Pyramidal Muſcles, may be 
ſeen and conſider d by every one in their Writings; 
we have dwelt long enough upon them here already, 


Srcr. XVII. Orifices in the Muſcles for 


 minal Veſſels, 


H = that is not ſatisfied, that all theſe things 
are performed for Wiſe Purpoſes, let him caſt his 
Eyes farther in Tab II. Fig. 1. upon the Orifices 
deſcribed by the Letter s as they are found in 
the three Muſcles ; thro' which, at the Groin, 
there goes the Tube W, thro' which the Seminal 
Veſſels in the Males, and the round Ligaments of 
the Matrix in the Females do paſs ; and conſider 
whether ſuch neceſſary things as theſe are placed 
there by Chance. 


the K. 
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Secr, XVIII. The Loluntary and Spontanens 
Motions of the Inteſtinum Rectum. 


To add ſomething more to what has been ſaid 
abore, and which ſeems to me ſufficient not only 
to ſettle a Sceptical Mind, but even to convince 
an Obſtinate Atheiſt ; let both theſe unhappy Men 
{criouſly conſider, that in this great Length of the 
Tube of the Bowels, which is continued from the 
Stomach to the [rteſtivum Rectum, no oP can 
encreaſe or diminiſh the Conttactions or Wring- 
ings 
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ings of the ſame ; inſomuch, that all thoſe Mo- 
tions (whereby that which is in the Bowels is pro- 
eruded and diſcharged) are quite out of the 
Power of his Will ; but if the {ame ſhould have 
place likewiſe in the loweſt Part of the Inteſtinum 
Reflum, Mankind could never have any command 
over their Natural Evacuations, in order to retain 
or diſcharge- them, as occaſion ſhould require. 
And can a Man yet doubt, whether there be a 
Gov that has wiſely and graciouſly order'd all 
theſe things, when he perceives, that in the whole 
Structure of the Bowels, it is the Irteſtinum Rethum 
only, into which Nerves are derived from the Me- 
dulla $pinalis, or Marrow of the Back-bone ; yea, 
that the Motion of that Bowel alone is ſubje& to 
our Will, for the Prevention of ſo many Inconve- 
niencies, which it would otherwiſe be impoſſible 


to avoid? 


eee 
CONTEMPLATION v. 
Of the Venæ Lacteæ, and Ductus Chylicus. 


* — 
= 


—_— — 
— — 


SectionT. The Tranſition. 


A FTER having traced the greateſt part of 
the Food as low as we could, let us now 
turn back again to the Stomach, in order to ob- 
ſerve the Ways and Paſſages by which our merci- 
ful Preſerver has been pleaſed to conduct the 
Chyle or Nouriſhment that is extracted for out 


ood, in order to prepare and render it more * 
u 
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G for making good what is waſted in ont 5. 


Not to mention in this Place the eurlousy 
skilful Structure of the Gal/-Bladder, and the Ve. 
ſels, which coming out of that, and of the Livy 
do continually introduce a great quantity of Gy 
o the D n, where it mixes it felf with the 
that is ſent thither thro' the ur fron 
the Stomach ; but more particularly, as often u 
by the drawing in the Breath, the Midriff de. 
ſcending, preſſes upon the Liver, and thereby 
ſqueezing the Gall-Bladder (which lies within the 
Liver) forces out the Gall through 'a' Veſt 
that reaches from its Bladder to the Inteſting, 
To 7 nothing here of that Liquor - that pro- 
ceeds from the Pancreas or Sweetbread (a gen 
Gland lying under the Stomach) which mingle 
itſelf with the extruded Gall, about four or firt 
Fingers below the Pylorus, or lower Orifice of 
the Stomach, and moſtly by the ſame Paſſage. 
Not to enter here upoh enquiring into the Uſes of 
both theſe ; whether, for inſtance, they ſerve toge- 
ther to ſeparate the Chyſe from the groſſer Patts df 
the Food; or to preſerve the ſame from Corruption, 
by the Bitterneſs of the Gall; or to reader it 
more Fluid, or to incorporate thoſe ' Parts of it, 
which cannot otherwiſe be eaſily mixed, ſuch 
the fat and watry Parts; or to qualifie the Bitter- 
neſs of ſome, by the others; or, for any othet 
Purpoſes, which, by a more nice Enquiry intò the 
Nature of them, are daily diſcover'd : But efing 
that the determinate Uſe of each of theſe has 
yet been decided, we ſhall confine our ſelves to 
thoſe things only, from which we can draw ſoc 
undoubted Concluſions, as are more than ſufficient 
to prove abundantly the Perfections of out Maker, 


Ster. 
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9er U. The Vena Laces and Recoptaculum 


To proceed then ; If there were no Lateral Ori- 
ices or Openings in the Membranes et the Du& 
of the Inteltines, (as there are none in the Throat, 
for inſtance, and Stomach) the Chyle or Juice 
which becoming Blood, ſuſtains the Body, would 
be diſcharged at the ſame. tima, together with the 
grolſer Parts that paſs thro' them; and Mankind 
would conſume away and die for want of Nou- 
riſhment : Can it therefore be thought, that this 
likewiſe is meerly Accidental; that in order to pre- 
vent the ſame, there lies in the Meſentery G G, 
(Tab. I. Fig. 6.) beſides the Blood Veſſels FI, and 
the Nerves, mmm which pals thro” it, another 
kind of very narrow Vieſſels II, which, when a 
Creature has continued long without Eating, are 
quite inviſible, but it you diſſect them a few Hours 
after it has been fed, they appear as little Veins: 
full of a white Matter like Malk ; from whence it 
is alſo, that they take the Name of Milky Nin 
(Vena Latte ;) theſe little Tubes open into the In- 
teſtines LL, which by their Contracting and Pro- 
truſive Motions, do ſqueeze out the thinneſt of the 
Food, or prepared Chyle, in theſe Milky Veins, 
under the Form of a White Subſtance; which (in 
Dogs, according to this Figure borrowed from 
Verheyen) takes its way, firſt towards a great Gland 
K; but in Men, by ſeveral other ſmaller Glands ; 
lince, according to the ſaid Verheyen, this great 
Gland is not found in them? Thoſe that deſire to 
ſee the Deſcription of the Meſentery in a Man, 
uy be pleas'd to conſult the 18th Table of the 
ſaid Author, where the Gtands ate repreſented by 
the Letters a a in the 24 Fig. | 


= 
* 
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We ſhall ſay nothing of theſe Glands, been 
Anatomiſts are not as yet eutirely agreed abou 


the Uſe of them; only tis known that this Ce 


is diſcharged into a large Recepracle O, by the 

Vena Lactea (Tab. I. Fig.6.) coming from this Gland: 

The Anatomiſts call it Receptaculum CH, 0 
eee e, ee e 


SEC 1. III. The Receptacle of the Chyle in Humaz 
| = 80% 


| Creatures. 1 


= (4 i #4 3.2318 $47 
Ir muſt: be remembred, that in this Figurs the 
Courſe of the Veſſels is repreſented as it appeared 
in Dogs, foraſmuch as they are ſeldom 0 be 
ſhewn in Men, who cannot be ſo ſoon open'd 
after their Death. However, they that deſire to 
ſee a true Deſcription of theſe Parts, as they lic 
in Humane Bodies, may find them in the Leit 
Trarſattions, p. 57. Anno 1699. extracted from: at 
Engliſh Book of WH. Cooper, conſiſting patticulatly 
in the following Differences: 1. That the great 
Receptacle of the Chyle, repreſented here by the 
Letter O, is compoſed in Men of three 
Tubes and Parts. 2. That the Links of the Chains 
that are here deſcribed at 8, (in the Tube 0 
which runs upwards, and is called the Dufim Cy 
liens, or Thoracicus,) are obſerved to be | more uw 
merous or various in Men. Rohault does likewilc 

make mention of one that is found in a Man. 


Ster. IV. The Courſe of the Chyle to the Heart. 


To return : In this Receptacle O, the  afore 
mention'd Food mixes itſelf with another Humout, 
Water; or Whey, which the Anatomiſts/ call the 
Lympha ; and which having performed its Service 
to the Body, is continually derived this Way. b 
the Vaſa Lymphatica, or Water-Vellels ; and 4 


„ e . 


= A ͤ we Fc 
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:. Chyle and Lympha purſue their Way together 
— thro the Belly and Breaſt along the 
Back- Bone, from the Receptacle of the Chyle O, 
thro! the Ductus Chyliferus rr; and finally are diſ- 
charged at u, in the n Subclau i > 

The Blood running from # to * in the ſaid 
Fbclavia, goes from thence thro x B, called the 
Vana Cava, or Hollow Vein, to the Heatt A > from 
whence the Chyle and Lympha being mingled with 
the Blood in u, are carried round with its Stream 
throughout the whole Body, in order to the Nou- 
riſhment thereof. +: +11 WN bloc 0109: 

Now can any one ſuppoſe, that the Structure and 
Diſpoſition of ſo many Vellels, ſuth as the Yen 
Laftes 11, the Receptaculum Chyli O, and its Ductus rr, 
are produced by Chance? Can it be without De- 
ſign, that the Vaſa Iympbatica 9.9 and # 8, do dif- 
charge themſelves in the two laſt mentioned Rece- 
ptacle and Duct, to make a perpetual dtream in ordeꝶ 
to convey the Chyle with greater Conveniency to 
the Blood in the Veinw x Of all which, if any 
thing fails or is deficient, a Man runs the Riſque 
of loſing his precious Life. Is it without Wiſdom 
that the Creator is pleaſed to divide the Recepta- 
cle of the Chyle O, into t 
which in Dogs and other Creatures is but one 
large one ? 


eaſily burſt the 
ceptacle O, and 
fine, | 

If all this be not yet ſufficient to convince ahy 
one, let him attend to that which follows con- 
cerning the Valves, which will lead him as it were 


by the Hand to an Almighty and All-wiſe Cre- 
. 


embrane that compoſes the Re- 


Ser. 
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„into three Tubes in Men, 


o the end that in Men, who walk 
ere, the great — of the Liquor ſhould not 


which is unconceivably thin and 


«. 
= 
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seu V. The Vahes „ ole Dod 2 — 
1 _ 1 .and Val 'Lymphatica, = 
| Can we or again erg = fx'd Pars Is 
and Deſign ot to the | 
and Heart? Which fron Gere. — r wid 0 
iy in the Dethu Clyliferns v 7 a _ — pt 
ought naturally to deſcend, by reaſon of 
re of Men + To prevent which, it "is wok 
— ided by the Great Creator, that 
thre hou d bye - — — n_ or Dulln;, Wl 
ich are -opendd ' e hett it proceed d 
upwards from O to u, and ſo Ties its right Cent, 
but are ſhut by the „it it ſhould attempt to 
— 9 deſoend ;- juſt as 'we ſee'in the 
ates of Sluices, which, as the Water comes one 


Way, are are -apen'd without Troubte, but ſt of r 
themſcives on the other dee the rh of Ware 00 


againſt 

And there being a Da chat the Liqu 
the eu Latlee I, and in —.— 
deſcend and go backwards by its ere. 
the like Kind of Shüces a Flogd-Gates we pc 


- in jo of em!” +; 

the Lym . Veſſels, the DG c 
If, rr, muſt be reckoned, ſince it is like- 
ED TEES. 
when there is no minglad with it 
ſince, as we have ſaid before, it has alſo ati * 
the Figure of which may be ſeen in ſome meaſure 
in Tab. II. Ng. a. at er and cc; and which ate in 
like manner qpened by the Liquor that tuns from 
a vod: But if the fame Liquor ſhould run back 


Wards from A to a, they auld be cloſed: thereby. 


_Y 
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Ser. VI. The Protrufion of the Chyle. 


N ow if it be further obſerved, that this Veſſel 
s exceeding tender, for which reaſon it is like- 
wiſe guarded by the Pura, or Membrane of 
the Ribs ; that it has no ſufficient Fibres for 
protruding the Liquor contained in it when 
neceſſary (Which Fibres do for this Purpoſe abound 
in the Inteſtines and Arteries) but that neverthe- 
ſeſs the Proceſs of this Liquor is fo neceſſary to- 
wards the Preſcrvation ot our Lives, that they 
could not continue without it; ought we not a- 
gain to ſtand amazed at rhe Wiſdom of the great 
Creator, who in this Caſe has been pleaſed ro uſe. 
2 ſingular Method to drive this Liquor upwards, 
culing for that Purpoſe the great Artety C, (Tab. I. 
Fg. 6) to run along the ſame ; placing the Intbr- 
aſtalis ct c, as alſo the Artery of the Reins D, 
abore and acroſs the ſame, which ſwelling at — 
Pulſe of the intruded Blood, do as often pfe 
upon this Tube; and the Liquor thereof being 
hindered by the Valves from going backwards, 
mull neceſſarily move forwards and upwatds; to 
which likewiſe the Tendons of the Midriff, which- 
are drawn up in Breathing, and which alſ6 pteſs 
upon this Tube, do ſeem very mueh 10 contri- 


bute ? AA 0 0 
ary 
heſe- 
he 
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Is it not now very plain, the Motion Being 
formed after this manner, how rieteffaty t 
Valves are; ſince without em the Preſſure migh 
2s well force the Liquor downwards as up wirds 
It does likewiſe appear, why they are plated - ſo 
Cloſe to each other, and are more numètous here 
than in the Veins, viz. That the Liquor” ſhduld 
be immediately ſtopp'd as it endeavdurs to return; 
_ —_—_— if the Tube — — 

Ares ſhoul very long, it might eauſe it 

Vol. J. wag E , {well 
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ſwell ſo much, by reaſon of its Tendernefs ant 
Length, that there would be not only a Ny 
of burſting, biit the Motion dr Courſe of the . 
quor would likewiſe become too ſlo ß). 


8 rc r. VII. The Valve in the Veda Stbctay abel * 


Hers is yet ano-her Inſtance of the wonderhil 
Wiſdom of Divine Providence, tho it ſeems to be 
but a ſmall Matter; namely, that this Pulte: Ch- 
lijerus r r, diſcharging its Liquor at u, into the Sb- 
clavian Vein x, is covered at its Otifice with 4 
little Membranoys Valve in the Shape of Hal 
Moon ; which : a hiudet, in the je place, the 
Blood from deſcending from the Vein u into 
This "ape e r, — Ne | is the 
aulſe that this little Membrane, being only. open 
exactly on the Side x, the Way — the Blood 
runs, the Chyle coming out of it is thereby im- 
mediately carried along with the Stream thereof; 
Yhereas, if it had been open on the other Side, 
the Blood. by its itrong Circulation would pref 
into this Veſſel vr, and ſo hindering che Chyle 
from going forwatds, would put an end to vir 


5 RES 21! 7 * f 102 gilt Bt, 
Fe r e this laſt Mate in 
Tab, II. Fig. 2. which is borrowed from the Age 
rate Dr. Lower ; db and c a is the Duttus Chylifers, 
ce the, Valves which are here more viſible, he- 
. L the Chyle being ſqueezed backwards, witi 
the Finger 5 to. 4, againſt the ſaid Valves, 
makes the Tube ſwell in that Part, leaying the 
other dh empty: But that which is mol 
remarkzple in this Figure, is the little Semi. 
lanar Valve i, . which covers the Orihce 


of the a C iferns. in he Vena a, 
a. manner, that the Blood 1 | 
5 3 hin der — 


after ſui 
J 0 B, and fo on to the Heart, is 


3 
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vreing its Way into che Chyle- Veſſel 4 a, ind yet 
— of a free Paſſage for the Chyle and Eymphg; 
as they run from 4 to h . + is the Jugular Vein; 
the Blood of which r into the Vein / g. 


jenders chis little Valve i {© much the more 
Scr. VIII. —— from the ſiregoing Ui er varie 


neceſlary. 


Is there then gecaſion for any farther Proof of 


the adorable Wiſdom of the Creator, than what 
has been juſt now produced? And can any Man 
be ſo far miſtaken as to attribute all this to 
Chance, or ignorant Cauſes ; For if each of theſe 
things were not made for that very End of carry- 
ing the Chyle and Lyunpha up to the Blood, and 
thereby preſerving che Life of a Man, why are 
the little Valves placed there? Why are they all 
open on the ſame Side ? Inſomuch, that if ambng 
the great Number of them any one ſhould fail int 
tforming its Wark, there would preſently be an 

End of Life. Once again : If any one ſuppoſet 
that all this depends upon Chance, why does he 
hot think the ſame of the Sluice-Gares for Water- 
Mills or other Uſes > For I cannbt believe that 
any one would dare to affirm the ſame of a com- 
mon Sluice (which novertheleſs has only the Stru- 
ure of hut two of theſe Valves) that it was made 
without Knowledge or Skill; to ſay nothing vf - 
the amazing Structure of ſuch an innumerable 
Company of Sluices following ene another, 4nd 
adapted to one and the ſame Purpoſe, as in che 
Cafe of theſe Tubes. 13685, j 1b} Pp ls 
Alter all this, af a Man ſeriouſly .reflefts, that 
2 way ** r. a Veſſel 2 * 
| erat u d, (Tab. II. Fg. 2.) upon the Dil- 
order of ſo. _ and not leſs 221. Valves ec 
apen the Inflection ru rhe 2 2 
2 e 


64 Tb Chriſtiaw Philoſopher, 
theſe Valves, which are compoſed only of's thij, 
' moiſt and flabby little Membrane eſpecially upe, 
ſuch a, little worthleſs Inſtrument «s* the Valve | 
appears to be (Which covers the Orifice h f th 
on” Cyan, where it is inſerted! in the Ven 
/s ;) and laſtly, upon the Diforder not only d 
all theſe together, but of any one of theſe ſo (mal 
and ſeemingly contemptible Particles, our prociony 
lives are entirely depending; and if but one « 
om all ſhould fail to perform its Function, ſd un. 
luable a Creature as Man is, would preſently tut 
to 4 . Carcaſs : Muſt not every one con 
feſs, that he is formed after a moſt fearful and word 
ful Manner ? And ought we not daily to worſhip 
our Great Preſerver with the moſt grateful Acknow- 
ledgments, for his having vouchſafed to preſerve 
ſuch fine and ſuch delicate Parts of the Body, al 
of them abſolutely neceſlary to Life, ſo long and 
in-ſo good a State and Condition? So that the 
Pſalmiſt of Iſrael had great Cauſe to ſay, Pſal. 139 
v. 14. 4 will praiſe thee, for I am fearſully and ww 
derjully made ; marvellous art thy Works, and that w 
Soul knoweth right well, 

How often do Clocks, Mills, and other moving 
Machines ſtand in need of being adjuſted by 1 
skilful Maſter > And ought not this to teach ever) 
one, that a great Director does ſupport and main. 
tain all theſe things in that neceſſary State, to- 
wards which all Creatures, all the moſt 8kilful 

Phyſicians, all the moſt learned Philoſophers, ot 
the moſt ingenious Artificers, cannot contribute 
the leaſt in the World > And how can any Mun 
forbear charging himſelf with the utmoſt Unres- 
ſonableneſs, who ſeeing ſo great and important 4 
Work, as is the Life of Men and all other Cres 
tures, carried on by ſo ſimple, and, in Appearance, 
contemptible Means, does nevertheleſs perſiſt i. 
aſctibing it all to meer Chance, or ene) 
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(Cauſes? Aud being ſenſible how much Good is 
thereby =y produced in himſelf, (concerning 
which he is forced to own, that he not only gave 
do Direction, but, which is more, that he had not 
the leaſt Perception ;) muſt he not pronounce him- 
{lf both ungrateful and worthy of Condemnatian, 
a4 often as he refuſes to acknowledge the Mercy 
and Goodneſs of his Benefactor, and even his. 
Wiſdom alſo. in the midſt of ſo many Wonders. 


b b 
CONTEMPLATION VI. 
Of the Heart, 


—_— 


Ster. I, The General ſe of the Heart. 


. us now go on, and trace the Chyle or 
Food (which, as we have juſt now 
ſhew'd, is mingled with the Blood at the left 
Subclavian) quite to the Heart; in the Structure 
of which there do occur ſo many wonderful 
Things, that one would imagine that none but a 
very unhappy or obſtinate Perſon M. and 
comprehending the Compoſition of this Organ, 
could help being convinced of the Wiſdom of the 
Great Creator, and of the determinate End to 
which it is adapted, wiz. the 2 and Ex- 
pulſion of the Blood, (whether t 

Uſes of the Heart, I ſhall not here enquire) to the 
end, that the Blood, by-this Motion, having per- 
feed its Circulation thro' the Lungs, thro? . 
other Veſſels, to all the Parts of the * and 
performed ſeveral other Functions in other Places, 

| al 
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ere be other 
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sten. II. Te bg of th a 


T 115 Heatt has two Cavities, | or Ventridle, 
ſeparated from each other by a thick fleſh Wall 0 
Septum, which every one may fee, that will rake the 

rouble to cut acroſs the Heart of an Ox or Sheep 
be Heart, at the upper Part of it A, (Tak 
Fig 3) is thick, but at the lower Part B, much 
enderer; the Shape of it is like that of an i in- 
verted blunt Pyramid; it is faſtened, and hangs 
by its Veins and Arteries E F G HI E ig 
Vena Cava, or hollow Ven by which the Blood 
deſcends ; G is the Vena Jene or Arteria P. 
monaria, he Pulmonic Artery) thro! which it if 

ſes out of this Ventricle into the Lungs ; and H 
js the 882 ia Veneſa, or Vena Pulmonaria (the Pul- 
monie Vein) thro! which the ſume Blood return 
from the Lungs into the left Ventricle of the 
22 out of which it is carried b by Un Aorta, 
great Artery I, to all Labs Purts' of the Boyly ; 
4 5 Ri 4 8050 ILA the Heitt, into which 
w from E and F, before it Falls into 
— Ki os Ventrice; D is the Left Aurel, 
which EN ſame Function to the 5 
Ventrle are the ** Corpnari, 1 
the Nun Covonieia, which d the Heart, und 
provide it with Blood, | 


1 III. The Emtevore oel n iy 
P ef ; wn. " 


Boer Were the derenm of Blood — 
me mating with anorh 
nding at F, ſvemy een hv A avon 
per sf wen wee men eg _ 


ptheſ, 
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„either wichin the Wentriole or Auricle. of 
the Heart; for that Blood 2 
from E, aſſiſted with ies own Weight, and having | 
therefore a greater Strength, miglit hinder che 


other, which coming up from F, tuns againſt it, 
from purſuing. its Caurſe; and . the Circulation 
of the Blood, and therewith the Life itſeſf, might 
ſoon come to an End. [4 AS 


Now to prevent theſe Incanveniences, chat 
would otherwiſe be ſo dangerous, we find that 
between theſe two Veins E and F, (both whi 
are repreſented at A A, Tab. II. Fig. 4. where the 
are laid open) there is a Protuberance B, com- 

oſed of the Fat that lies under, againſt which 
Blood — — E, runs or ſtrikes, and b 
that means the Courſe of it is turned to the Right 
Auricle of the Heart ; whilſt the Blood afcondl 
from F, is by the faid Protuberance B covered 
and ſecured againſt the oppolite Courſe of the 
deſcending Blood, and ſo is obliged to turn its 
Courſe aſide to the Ventricle of the Heart. 

We muſt likewiſe here obſerve, that this Protu- 
berance B is much greater in « Man (becauſe in 
conſequenge of his efe&t Poſture, the upper po 
at E deſcends exactly Perpendicular) vhan it is. jt 
Dogs, Horſes, «Cattle, and the like Creatures, 40 
which the Courſe of the Hood at E F \s on 
Horizontal, a 
8 — 2 475 | 

nce again: How very worderſully are we 
made? And can any bod) ſee —.— terrible 
Emotions, that as our precious Like in the Duffy 
Chrliferns, does entirely depend upon ſuch flender 
and minute Valves, ſo it does here upon hep a 
ſmall Protuberance as is deſcribed at BY It here 
were no expreſs Deſign of the adarable 9 in 


why do we find it juſt in this Place? Why is 
digger in a Man, where there is a Neceſſity 
oY E 4 Natur 


nd therefpre does not move with 3 


6& Tue Cbriſtian Philaapber!\ 
ature for its being ſo, to balance the 
Ne deſcendin Blood my leſs in ſuch A. 


where ſuch Balance is not wan to 
the ſame Service ? , _ one 


Srer. IV. the Awvitht of the M | 


FuxrHtkMokt, the Courſe of the Blood, 
which continually paſſes thrp? theſe Veins.A 4 
eemns to require, belides the Heart, another Rel 
Ing-place to be contained in, during the Time 
which the Heart contracts itſelf in erder to il 
charge the Blopd, and while the Valves of thy 
Oriſſee of the Right Ventriele are hut 4; to thy 
end that e be there collected in the mean 
time, ang as ſoon as the little Valves are agel 
open, be ſwiftly emptjed into the Heart for 
which Purppſe the Auricle C, (Tab. II. Ng. z.) ſerves 
on the right Side of the Heart, as D does on the 
left, which whilſt the Paſſage thro! the Valves is 
ſtopt, are full of the Blood that runs into them, 
— are provided, after a wonderful manner, with 
Muſcles and other Inſtruments, by which meant 
each of them can ſwiftly contract it ſelf as there 
is Qccaſion, and loſe no time in the ſudden Diſ- 
harge of the Blood into the Right and Lek 
entricles of the Heart, 1 


— ͤ-- d . ! ee 


Y 8 1 c r. V. | The Operation of the Heart, 


THz Blood being now come thither at the 
time when the Heart does as. it were looſen and 
pen itſelf (I dp not here diſpute . whether there 
be a Faculty in the Heart required for that Pur- 
poſe) it contracts itſelf ſuddenly, and with great 
: Posse inſomuch, that the Sides of the Right Ven- 
tricle approaching each other by ſuch a Contra- 
Rign, and the upper and lower Ends thereof * 
, [ x1 „„ * = ie n 


* 


1 4 


he 
1d 
re 
Is 
at 
Ns 
A- 
er 
0 
1 


The Chriſtian Philoſopher, 69 


Jig likewiſe drawn together, the whole Cavity is 
in 4 manner cloſed, and the Blood thereupon dri- 
ven out With great Bwiftneſs into the Lungs theo? 
the Pulmonle Artery, or Pet 1 G, (ab. I, 
ſig. 3.) and goes onward thre' the Pulmenie Vein, 
ot Arteria engſa H, to the Left Ventricle of the 
Heatt, after it has been diſtributed thre? the 
WES, 
g he may have a groſs Conception of this Werk 
lng of the Heart, by comparing it to a Bellows 
faber Water, in Which there are two round Holes 
at Top 4 the one of which, upen the Cleſing or 
Conkräction of the Bellows, is flop with a Valve, 
whilſt the other remains open 4 now, in eafe you 
(ould with a ſudden and violent Motion preſs the 
Sides thereof together, ſo that in a Moment, or in 
the time of one Pulſe, the whole Cavity thereof 
were taken away, it can ſcarce be imagined with 
how great 'Swittneſs the Water in the Bellows 
would ſpring out of the Orifice which remains 
open : And this is a rough Idea of the Manner in 
which the Blood is ſuddenly extruded from the 
Right Ventricle of the Heart into the Lungs. 


Ster. VI. The Comſe of the Muſcular Fires. 


Now, in order to perform this ſo ſudden and 
violent Contraction, or Syſtole of the Heart, the 
Muſcular Fibres of which it is compoſed are ſo 
* and ſo peculiarly adapted to this very 
End, that he who is not wilfully Blind, and un- 
der a deplorable Hardneſs, muſt herein neceſ- 
ſarily diſcover the Hand of a Wiſe and Deſignin 
Creator. That this -is not ſaid without go 
Grounds, will appear plainly enough, to ſuch as 
pleaſe carefully to conſider the Courſe of theſe 


ibres. 8 
8 For 


_ 
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For you may (ee firſt, the Fibres A hy: 
l N. J.) running obliquely from Top t 
tom, and others deſcribed C and D, mn. 
farmer ; both pgs wn, ibres bein 
in their Opetation, the Cayitics of the Heatt 
become narrower, and both its Ends in ſome (on 
likewiſe drawn together, Belides theſe, there an 
other Fibres that lie above them, and run freight 
upwards, (ab. II. Fig. 6.) which only belong to the 
Right Ventricle, and by contracting themſelves, d 
ſhorten the ſame. But the Courſe of the Fibres 
that perform the ſame Work in the Left Veunrick, 
is wonderfully 1 ; for thoſe A B, (Tub. [1 
Fig. 7.) running on all (ides from Top to 
encompaſs the Heart gt the Point C, and 
contracted, draw the ſame nwpwards towards A 
Theſe Fibres are gepreſented upon the ſaid Point ot 
* End, as you may ſee Tab. II. By. . 
ow, in order 10 aſiſt the lateral "ContraRic 
of the oblique Fibres, we may obſerve u row of 
other Fibres, A C B, (Toh Il. Ag. 9.) — my 
der the oblique qnes,which perform their Function, 
by encompaſſing the Heart croſs-wiſe, aud 
tracting the ſame ; ſo that here is in a manner the 
like Diſproportian of Muſcles as has been (hewn 
above, in deſcribing thoſe of the Belly : This whole 
Matter is largely ercated of in that litele, but at 
curate, Diſcourſe of the Learned Dr. Lower, 
Let any Body now chat underſtande theſe 
Things, ſeriouſly Mer + with himſelf, whether it 
be poſſible, that ſuch @ variety of Rows of Fibres, 
endowed with ſuch a Strength together (u. 
has been demonſtrated by Hora) and all ſerving 
to that very Purpoſe, for which the Heart ſeems 
alone to have boen form'd, that is to (ay, þ ber 
Contramion, to protrude the Blood (it has re 
jnto the Arteries joyn'd to it; I ſay, whether & 
| >, F ' k 
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The Chri/lian Philoſopher, 7 
bres can have acquired this wongerful 
Di ſeion, without Wiſdom and without Deſign? 
ow, * there ary not hitherto any 
Muſcles diſcover'd in the whole Heart, ſave thoſe 
that contract, it and render its Cavities narrower 
this likewiſe by Chance, that the Fibres t 
when once ContraRed, are not ſuffer'd to cpntinue 
in the ſame Condition, bat preſently dilating them- 
ſelves do open the Capities, that they may again 
receive the following Hood out of the Veins, and 
by the repeated Contraction of the Heat, diſtribute 
it to the Lungs and other Parts continually, and as 
long as our Lives do laſt ? 


der. VII. The Aftion of the Valyes of the Vein. 


Turi ſtill remains another Dificulty in the 
Uſe of the Heart, viz, that ({ince each Ventricle 
has two Oritices, one by which the Blood enters, 
and the other, by which it goes out again) it ſeems 
to be a Conſequence rheregt, that the Heart — 
{0 (uddenly and Rrongly Contracted, the Bl 
ſhould low at onee gut of both of em, and ſo be 
forced backwards by the ſame Pafſage by which 
it enter'd into this Venericle, 

Io prevent the ſame, the wiſe Power of the 
wonderful Creatordocs * appear, who for this 

Purpoſe has been to place there another 
ſort of Valves (which, by reaſon of their Triaungu- 
lar Figure, the Anatomiſts call Muna, becauſe 
they repreſent a Biſhop's Mitre) that part of bath 
the Vems, thro! which the Blood is diſcharged 
into the Heart; and theſe, when the Heart con- 
tracts it ſelf, and the Blood is thereby driven to- 
— the — in — Ay pn — 

ey are placed, are ut very t 
Theſe Valves (which we can hardly look upon 
without Amazement, if we canſider the Provi 0 
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of the Ventricles with 4 great many 
Fibres, that are very Strong, in order to ſecure 
Valves when they are ſhut, like ſo many Ban 
Chains upon Doors, to the end that the For 
wherewith the Blood that was ſqueezed out ofthe 
Ventricles acting againſt them, may not break then 
open, or bend them in ſuch Manner on the othe 
fide, as to make a Paſſage thro' them for the Blood; 
eſpecially, conſidering that they are comppled on 
ly of thin and flexible Membranes not of 
nes or other ſolid Matter. 
Theſe Tendinous Fibres, have moreover the 
following remarkable Uſes : Firſt, That as the 
Heart after its Contraction, does again dilate it 
ſelf and become longer, and conſequently the Sides 
of it, which were raiſed upwards, do fink down 
again; I ſay, the (aid Fibres being faſten'd to the 
ides, draw the Valves open (as is done in the 
ates of ſome Sluices with Ropes) in order to 
make a free Paſſage for the returning Blood. & 
condly, That theſe Fibres are faſten'd in ſuch 4 
manner to ſome little Protubcrances, or Pins of 
the Sides of the Heart, and even to the oppoſite 
Side alſo, that they can hinden thoſe Valves fron 
falling down flat, or from touching the Sides of 
the Heart, to the end that the Blood, in the Con- 
traction of the Ventricle, may preſs againſt theſe 
Valves continually from below, and ſo raiſe then 


upwards, in order to cloſe their Oriſices. 


/ 
Szcr. VIIL Conviftions from the foregoing Oln. 


ef vations. 5 


 THavs given an Account of the chiefeſt of 
theſe Matters by Words only, without adding any 
Figures to them; having found in the moſt acct 


rate Books of Anatomy, that the beſt and mol 
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| taken from the Original, ate net 
ee giving vated Light, by gin of the 
y 


Number of Particulars that are obſervable 
herein, to ſuch as have not viewed the ſame in 
the Heart of any Creature for they would re- 
aire more Study ' and Application to be under- 
hood, than even the Structure of the Heart itſelf, 
They that would make a Tryal thereof, may con- 
fut the Forth Figure in the 14th Table of Monſieur 
Yirheyen, and the Firft Figure in the 5th Table of 
Dr. Lower * | 
Farther, if there were any known Machine to 
de met with, the Operarions whereof had any 
Analogy or Similitude with thoſe of the Heart, 
the Deſcription of it might, perhaps, render this 
Account a little clearer ; but neither Punips, nor 
any kinds of Spouts, no, not even the Modern En- 
ines for quenching Fires (tho' in the opening or 
— their Valves, they may ſeem in ſome 
manner to imitate the Heart) nor any thing elſe that 
Art has yet been able to produce, can any-wiſe 
come near them, to repreſent the great Wiſdom 
wherewith this wonderful Machine of the Heart 
is formed. Can any Man then imagine, that this 
great Work has been made by Chance; when no 
Body dares affirm the ſame, even of all thoſe other 
3 Machines that have been mention'd 
above? 0 5 
Having oftentimes medirated upon theſe Things, 
[ have thought with my ſelf, Bow fearfully and won- 
derfully we were made, as upon two other occaſions 
has been mention'd before ; for in caſe one of 
theſe Valves ſhould be out of order, and unfit to 
perform its Function; yea, if one of theſe little 
Fibres, which are faſten'd ro the Valve and draw 
it up, ſhould break, or be either too ſhort or too 
long, theſe little Sluice- Gates could not be ſhut, as 
dot being able to come upon each other, if 
res 
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bres were too ſhort; or; if too long, not able 64 
tnain ſo, but forced to give way to the To 
the Blood ; inſomuch, that not only upon each d 
theſe little Valves, but, which is yet more ans 
zing, upon the various Length of theſe fine Fibrs 
the Life of ſp lang a Machine as every May is 


ea, even the Lives of Kings and Princes then 
Faves, pf of all Creatures whatſoever, do entixcy 
epend. | 11 A; 


$:cr. IX. The Putves of the Ain 


Tus being ſaid of the Qrifices; tho“ which 
the Blood paſſes into both the Ventricles gf the 
Heart, there was yet danger, that when the 
Blood was protruded from the Right Ventricle int 
the Artery of the Lungs, and out of the Left into 
the Great Artery, che Heart opening itſelf again 
and the Expullive Force ceaſing with the H 
the Blood by its Weight might go back into the 
Ventricle of the Heart from whence it came, and 
ſo, y ohſtructing the Circulation, cauſe immediate 

But here the Care of a molt merciful Creator 
has interpoſed, by placing other Valves again at 
the beginning of both theſe Arterics, whi 
form juſt the contrary Function to the foregoing ; 
ſo, chat as the former were ſhut by the Blood that 
endeavour'd to aſcend from the , thele ie 
ſhut by that which deſcended to the Heart: And; 
whereas the firſt were open d by the Blood that 
ran to them, the ſame is effected in theſe, by ws 
Blood that iſſues out. 


That this may be more cleatly conceived, let 


(Tab, II. Eg. io.) a 4 repreſent the open d Part of 
the Left Ventricle of the Heart; e the Great Aue 
ry difſe&ed lengthwiſe ; 55, the three Semi- lunat 
/alves, Whieh are ſhut by the requrning. Ifen 
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Here they appear lying flat and extended; where- 


- 5, otherwiſe they fill the round Orifices of the 
ach Artery ; F are the three Triangular, or Mitral 
- an; WY Valves turned afide, that you may {ee the other 
ores 716, che better; and at thoſe , one may obſerve 


the Fibres fx ſill hanging, the Ends of which gg, 
are ſhewn 2 off from the ſides of the Heart, to 
which they are otherwiſe faſten d, when in their 
Natural State. 4 1 05 * 
How theſe little Valves 666, ate diſpoſed by 
the Blood that is driven back, and how they ſhut 
the Artery, may be obſerv'd c c« (Tab. II. Fig 
The Appearance is likewiſe the ſame, if you b 
into the Artery A; BB are the Crown-Arte- 
ries (Arteriæ Corondria) which feed the Heatt, 
and carry their Blood- thither ; the Openings of 
which into the Horta, or Great Artery, are repre- 
— in (Tab. II. Fig. 10.) 4d, exactly above theſe 
alves. | | 


Ster. X. The Lateral Muſcle of the Heart. 


Arx the admirable Curioſities obſervable in the 
Heart, would be too many to be here 8 ex- 
amined into. The Lateral Muſcles in the Night 
Ventricle of the, Heart (to pafs by a great many 
other wohderful Contrivances in that ) ſeem. 
here to require more particularly an immediate At- 
tention ; theſe Muſcles, holding the Sides of the 
Heart together, hinder it from being too much ex- 
tended by the Blood that falls int it at each Dia- 
ſtole, and ſo ſerve fot a Meaſure of the Quantity 
that is to be poured into it at each time ; they do 
likewiſe contribute t the bringing the Sides nearer 
together in the Syſolr or Contraction of the Heart. 
Thus, we like wiſe pereeive, that the left Ventticle 
is encompaſſed with much ſttonget Muſctes and 
Walls than che Right, which appears when you 
5 ; | cut 
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cut the Heart a- eroſs; becauſe, that this luſt f 
only to convey the Blood thro the Lunge, Which 
bears no Compariſon with the Diſtance (vin the 
extreme Parts of the Body) which it arrives gt 
the force of the Lett Ventricle of the Heart»Whe. 
ther this Force be wholly determin'd by the Con. 
tracting Muſcles of the Left Ventricle ; or "who 

ther the Arteries afford any co-operating Power 
towards this Motion of the Blood, is yet 4 Mu. 
ter in diſpute : But this is cettain, that whatever 
Force conveys the Blood to the Extremities of the 
Body, contributes towards furniſhing” it then 
with the Means of returning to the Heart by the 
Veins. If People cannot here diſcover the Views 
and Deſigns of their Great Creator, their Blind- 
neſs is much tobe lamented : Yea, ought note 
one to ſtand. amazed, that ſees ſo mach Swiſinel 
communicated to the Blood, by ſuch a ſoft fleſhy 
Inſtrument, in order to perform ſo great a Circu- 
lation in ſo ſhort a time? 


SECT, XI. The Force and Power of the Han, | 
| preſented by Compariſons. (1, 


H = that doubts whether the Syſtole of the 
Heart is a Force ſufficient of it {af to bting 
about ſuch a Circulation, may, without Mathems 
ticks, obſerve how great a Force and Swiftnels 


is performed by the Compreſſion of two Bodies, 


by taking a Cherry-Stone, and ſuddenly ſqueezing 
ir between his — and Thumb,” whic 
will cauſe it to fly out more fwiftly than à Perſon 
never making that Obſervation cou'd eafily ima 
gine: By _— a Hand full of wet Clay, and 
compreſſing it ſuddenly, as the Heatt does the 
Blood, another notable Inſtance offers it felf; for, 
by obferving how nimbly the Clay burſts out, 
wherever there is a Paſſage for it between the Fin- 

- gets J 
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The Chriſtian Philoſopher. 77 
and, conſidering at the ſame time, that this 
85 has five Places to come out at (three between 
the Fingers, one at the Top, and another at the 
Bottom of the Hand) this Concluſion (which il- 
luſtrates the Motion of the Blood from the Heart) 
naturally reſults ; wiz. that if the Clay iſſued out 
only through one Paſſage (inſtead of five) the Ve- 
locity wou'd be five Times 1 After the 
ſame manner the Spittle, which is produced in the 
Mouth by Smoaking Tobacco, is diſcharg'd with 
great Swiftneſs ; this is perform'd by collecting 
the Moiſture into a Caviey between the Torigue 
and Lips, which Cavity t 
by thruſting the Tongue againſt the Lips, and ſo 
force*the Spittle out. One might inſtance in other 
Caſes, but this is ſufficient, to repreſent: in ſome 


ſort, the Purpoſe in hand. bo 
Seer. XII. The Pericardium, or little Bag of the 
Heart. 


App To all this, that the Heart is preſerved 
in 2 Membraneous Bag, called the Pericardium ; 
which, by furniſhing a Liquor from its little Glands 
(concerning this, ſee Bergeus, Malpighius, &c. 
does continually keep the Heart ſmooth, and fit 
to perform its conſtant Powerful Motions, hindring 
ts External Membrane from being wrinkled by 
too much Dryneſs ; and it lubricates and moiſtens 
the adjacent Muſcular Fibres, by which means 
this wonderful Inſtrument is enabled to perform 
N Functions, which otherwiſe would be 
Obltructed. | hy 


F | Seer, 


ey afterwards deſtroy, 
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NCT * 1 hn Ulery 
dcr. VII. ven, from the forqon i 
10 | Obferuations, 1 21 Jer | 
To fay no mote ; after the Contemplation of 
this Heart in all its above-mentioned Circuit 
des, can an whappy Philoſoptrer, even "the mol 
Il. natuted and obdurate Atheiſt, de eaſy in min 
taining, thar all this is performed without 
withont Deſign, and only by igudrant 
Since he cannot but know, that he would be take 
by all Men, and without doubt by himſelf toy 
for a ver fooliſh Perſon, in caſe he durſt «ffirm 
that a Fire-Engine only (which by no meant iu to 
be compared with the wiſe trivance and 
Structure of the Heart) was produced by Chance, 
and without the Concurrence of a skiltul Work- 
man. Let him alſo add, that this Machine is 
made and put inte Motion by another, ſo that 
the whole is performed in his own Body, not 
only without his Will, but even without his Knos- 
ledge and Perception; and will he not yet fe 
that his dear and precious Life is ſupported 
anothet, who has ſhewn ſo great Wiſdom therein 
How can any one conceive, that this Motion 0. 
the Heart, according to the Calculation of the 
famous Mathematician Borel/i, muſt be Fru wh 
by the exerting of more Force at every Pulfe, than 
is required to ſurmount the Reſiſtance of ſome 
thouſand Pounds Weight? That ſuch a Motion 
is performed above two thouſand times i an 
Hour, without ever ceaſing, whether we wake ot 
ſleep, for the Space of fifty, ſixty, or ſeventy Yeats 
perhaps? And particularly Gnce our other Muſcles 
after much leſs Pains, and ſometimes but in one 
Day, become ſo tired and impotent, which neve 
happens to the Muſcles of this little Heart in ſo 
many Years. And cannot then ſo great a — 
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beeucht about by ſack wonderful Inſtruments, and 
n — Aare a Manner, convince every Man 
da is reafonable, avid make him conclude with 
. Certainty, that a Power fit exceeding Humane 
Ton of BY K owledge is here exerted. F 
alta. Yea none can deny, chat according to what we 
mol have juſt How ſhewn, that as often ag he lays his 
Nair: Hand upon his Breaſt, and feels his Heart beat, 
dom, that this Motion is performed ' without his own 
uſer} Concurrence, und tenſequently by that of as 
taker nother. un 

too, 

firm, 

Wt 

ahd 


CONTEMPLATION Vit 
Of Reſpitation, 


"TAI PF 


—_ 


1 — — — 


Ster. I, The Ar ir neceſſary to th Blood, 


HOSE Who have read the preced! 
Diſcourſes are already informed, that th 
Blood diſcharges it ſelf from the Veins E and E, 
Tab, II. Fig. J. into the Right Ventricle of the 
Heart; from thence it is introduced into the 
Lungs (by the Syſtole of the Right Ventricle} 
thro' the Feng Artermſa, or Pulmonic Attery G 
and from the Lungs it is again diſcharged intb 
the Left Vehtticle of the Heart, by the Arteria 

Venſa, of Pulmonic Vein Hl. E 
Now whethet the Blood paſſes from one ef 

theſe Tubes into the other immediately, or whe- 

thet it paſſes thro? that Subſtance of rhe Lungs 

Which is of the Nature of Bellows, we will nor 

here enquire ; this is ry that the Ait _— 
2 | n 
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into the Lungs where this Blood is, does, 4g 

as Life laſts, come in and go out again on 
whatever the Uſe of it be, it is ſo great, = 
Man can want it a ſhort Space of Time, without 
preſently dying; and it is no leſs probable, tha 
the Inſtruments by which the Air is conveyed into 
the Lungs, are made with great Skill and Co 
trivance. | 


Ser. II. The Blood Viſſek and Aſpers' Ane 
in the Lungs. 9 56 


. 'H that doubts of this, let him rake the Lung: 
and-Wind-Pipe of a Lamb, or any other Anima|, 
in which may be obſerved, 1. That the upper 
Orifice of the ſaid Wind-Pipe can be covered 
with a ſmall Cartilage, called the Epig/ottis, whill 
the Food is deſcending thro” the Gullet that lies be- 
hind it, into the Stomach. 2. That whereas the 
Branches of the Wind-Pipe, which ſpread them- 
ſelves into the Lungs, are Cartilaginous, and of 
a round or Cylindric Figure, that they niay al- 
ways remain open; yet the Wind-Pipe 1tfelf 
where it lies upon the Gullet, that it may not 
| hinder the Paſſage of the Air, in the fore Part of i, 
does by its Cartilages compoſe part of à circulat 
Figure only, and behind has only a Membranons 
Covering, becauſe the Cartilages perceivable i 
the fore Part of the Wind-Pipe, would preſs too 
hard upon the Gullet, thereby incommoding the 
Paſſage of the Food. 3. The wonderful Structure 
of the Air-Tubes, or Branches of the Wind- Pipe, 
(Tab. II. Fig. 12. A E) which paſſing throughout 
the Lungs, lie between the two Hlood- Veſſel 
B E and C E; of which B E ſerves for 4 Paſlage 
to the Blood that enters into the Lungs, and CE 
to that which comming out of the ſame entets into 


the left Gavity of the Heart. The ſame ro ob. 
| tY 
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ſerved to happen conſtantly in theſe Lateral 
Branches ; the Blood» Veſſels being cut off here, 
they are repreſented finer, and the Ramifications 
of I- Ve els interwoven with them are more 
commodiouſly deſcribed, - ci”: | 


Ser. III. The Glands in the Mind - pipe. 


Bur if it was neceſſary to uſe great Care in 
the Formation of any Part of the Body, it ſeems 
to be moſtly ſo here ; to the end that this Tube, 
(which as long as we live, or whether we wake 
or ſleep, admits of a conſtant Influx and Reflux of 
Air) ſhould not by this Air grow dry. Is there 
then no Deſign to be traced and obſerved here ? 
Since the Omniſcient Creator has cloathed the 
ſame on the inſide, not only with a Glandulous 
Membrane, from which a Humor is always filtra- 
the ting; and in order to moiſten the Throat itſelf 
hem- has been pleaſed to place two Glands called the 


d of Thyroidee, of a conſiderable Bigneſs, for that Uſe, 
al- beſides thoſe other Glands which we commonly 
(el, name the Almonds ; bur further, to manifeſt his in- 
rot tended Purpoſe more clearly, has planted in all 
f it, thoſe Places where the Air-Veſlſel. is divided into 


Branches, very viſible Glands for the Moiſture 
thereof ; (whether they have any other Uſes be- 
ſides, we are not now enquiring :) And foraſmuch 
as the Epiglottis, by reaſon of the continual paſſing 
and repaſſing of the Air that ſtrikes upon it, ſeems 
almoſt impoſſible to be kept moiſtened, and if it 
were dry, could not ſo well diſcharge its impor- 
tant Function; can any one ſee, without Aſtoniſh- 
ment, how the great and wiſe Contriver thereof, 
has furniſhed this Cartilage with ſo many little 
Glands above and below, in order to moiſten it 
beyond all others. 


F3 Ster. 
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order to raiſe up the Ribs and the Breaſſ Bouc, 
2 thereby to dilate the Cavity of the Thor 

Breaſt, there are put jn Motion on the tA de, 
one Muſculus Subclaviys, eleven Intexcſtals Exterui, 
cleven 1 Coſtarum, beſides the * Au- 
ticus Minor, the Seruatus Antious Major, the Sennatus 
Poſticus Seperiar 242 2 the Cervicalis defenders. Die- 


werbroekii, beſides three * which. are therefare 
called Comman,, et 4 From 
other Motions, via 


Levator Scapule, * oo 1 
Muſcles on one Sa ere being as many 
more on the 222 are in the whole fxty that are 
alone employed 2 Inſgiratian,, or drawing our 
Breath inwards. 

Towards Expiration there are likewiſe employed 
nineteen Muſcles „* 4 ple, eleven. Imercoſſalhs. In- 
tern, the Triangulazis,, the Sacral and the 
Srratus Poſpicus, Diferior, and. with. theſe. alſo, five 
Common ones, i, 125 Kladde of the wry theſe 
are altogether thi or Expi- 
— ou, which a wn a | above, 

e together t mher of ninety- xi 
if, you 100 to theſe the 7 ES princi- 
pal Inſtrument of them all, an 
to the Qpinian of that great. Anacamilt Ton 
conſiſts of two, or it may be three Muſcles. more, 
there muſt, according to this Computation, be at 
leaſt a hundred, Muſcles made uſe af in one ſingle 


Aion of Breathing as ſtrongly as we can. Theſe 


Obſervations we find made in the A Liphenſia, 
Anno 1707, of J. G. Pauli, upon Van — 

I would. now ask „whether any Body can 
ſuppoſe that ſuch. a iſpoſition,, where: there are 
ſo many Muſcles conſiſting of Fibres.extended) ſo 
many different Ways, is produced, by Chance, or 
without Deſign r, whether. it does. not plain! a 
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the Miſcles is expreſly adapted to the bd "of 


Breathing, 1. 
Ster. V. Without Air this whole StrwBbure is wt, 


Bur if what has been here mentioned concert» 
ing the 7 er of theſe Muſcles, ſhall appear 
wonderful in every Man's Eyes, will he not yet 
ſtand more amazed at the Wiſdom of the great 

Director of all Things, when he finds that all thel 
Inſtruments, tho” never ſo artfully adapted 0 Re- 
ſpiration, would be yet in vain, and of no munter 
of uſe, if Mankind, and all other Creatures breath- 
ing, were not ſurrounded with ſuch a Mattet' 2 
the Air is, which has in it, among othet 

ties, an Expanſive Power Wis Elaſtica) beſides a 
Weight, which cauſes it to operate and dilate it- 
ſelf; from whence it comes to paſs, that as ſoon 
as the Breaſt is enlarged by the Operation of the 
above-mentioned Muſcles, this Air immediate 
ruſhes into the Wind-Pipe and Lungs ; of whi 
Property (taking it at preſent for granted) we 
ſhall treat more largely hereafter, when we enter 
upon the Contemplation of the Air itſelf; aud we 
ſhall prove experimentally, that in an Air which 
is but partially diveſted of this Elaſtic Foree, al- 


moſt all Creatures will immediately periſh. 


Sxcr. VI. The Properties of Expanded A, 


How, that we may here give you ſome 
Idea of Reſpiration, it will be neceſſary to repre- 
ſent previouſly, 1. That when the Place in which 
any Air is ſhut up, is made larger, the ſaid Air 
filling a greater Space, is fo much the more 
weakened in its expanſive Force, 2. If the Air 
thus weakened has any Communication with other 


Air that is ſtronger, and both of em can act uo 
tac 


f wa co®# @Q os cd ens = mn =» 
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each other, the ſtronger Air will immediately ruſh 
into the enlarged Place, in which the weaker was 


Sxcr. VII. . of Reſpiration with a 


ir of Bellows, 


ai 
To prove this by a Compariſon, one need on| 
repreſent to one's ſelf a Pair of Bellows (Tab. II 

Fg 1 AEF) in which we know that nothing 
more is requiſite in order to draw the Air into the 
Mouth A, or Tube A B, than ro ſeparate the 
Sides E D and F G from each other ; by which 
Means the Space ED G FF is inlatged ; and ſo 
the Air that was contained therein being weaken'd, 
and not powerful _—_ to ballance the external 
Air, with which it had a Communication by the 


Tube A B) the laſt being now become the ſtrong- 


eſt, does by its Elaſtic Force crowd itſelf into the 
Mouth of the Bellows. | 

The ſame thing would happen, if one ſuppoſed 
that a Bladder B C were faſtened to the Tube A B 
within the Bellows; in which Caſe the Space K 
being dilated, the Air therein would likewiſe be 
too weak to reſiſt the Air which fills the hollow 
of the Bladder B C, thro' the Tube A B, b 
which means this Bladder will be blown up, — 
expanded by the ſtronger external Air ruſhing in 
upon it, | 

Now if you ſuppoſe the Tube AB to be the 
Wind-Pipe, the Bladder B C the Lungs, and the 
Space thereof E D G F the Cavity of the Thorax 
or Breaſt, you will ſee the Reaſon why the Air ruſhes 
thro' the Wind-Pipe into the Lungs, to which it 
is faſtened like theſe Bellows, when by preſſing 

down the Midrif, and Ty the other Muſcles, the 
breaſt is made wider and larger, 


th 


— — 
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Hs that deſires farther to ſee how tha I 

Whilſt hanging to the Wind- Pipe, may b 125 
up 1 the Air, need only take the ou 
ing ſtrongly into the Wind-Pipe of a Sheep or Or 
newly killed, by which means be will, ſee the 
Lungs, like a pair ok Bellows, expanded by the 
Wind that paſſes into them. | 


nc. VIII. 4. Experiment bon the low in 
| 1 acuo. | | | = 

NY | Ha vs repreſented theſe Appearances af 
ſuch. a groſs Manner, to the end that 1 who 


have not the Opportunity of uſing the Air-Pump, 
may have ſome Conception, thereof ; but th 
that have: uſed this extraordinary n ſo 
neceſſary. in examining. the Works of the great Cre- 
ator, may form to themſelves 4 much glearer and 
more diſtin& Notion thereof. 

Let the Covering OP he laid upon the Glaſs 
OP F Tal. III. Fig. 2. ſtanding upon, the Alt 
Pump, which has a little Tube A N B paſſing thro' 
the Centre of it, and a, little Cock at N., which 
now appears open, but may, be ſhut; , under this 
Covering, at the Extremity of the little Tube AN. 
there is another ſcrewed, on at B. C, wa 0 
which ig ſtuck into, the Wind Pipe of a, itt 
Piece of Logs D, which. is tied faſt to it. 

Now when the Piſton Sucker LM of the Air-Pump 
is thruſt to I K, or ſo, far inwards as poſſible, one 
ſees that the Piece of Lungs D hangs in the Spas 
E, that does not extenc it ſelt farther. than fton 
OP to I K, when the Cock G. H is opety in 
which Space the internal Air is fr. up the Unite 
Cock at N being turned, the Suchen. is, dawn 
backwards from I. K to. I, M ; by which, means 
the Space that contained, the included. Air i f 
much larger, as the Diſtance between A 1 
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iration ; And the _— is only, that 
teas the Qui the Thorax, in which the 
Lungs han ilated and contracted. by the 
Muſcles. and other Inſlrumants the ſame Effect is. 
1 in the r Tump, only by the Sucker 
eteot 
Now ſuch as don't think it worth the while, or 
have not the Opportunity ob making this Egal 
_ with the Lungs of any little Animal, may 
make uſe of an empty Bladder I, tying the ſame 


to the End of the little Tube BC, which will 
five you all the Appearances very conveniently and 
(reably, ſo that with but half a turn - * 

andle 
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Handle of the Ait-Pump one Way or other, you 
may fill or empty the Bladder of Alt. 


die r. IX. An Kvpwiment with nu Bonk 
ak and. 


Now cher Bn has a mind to fee with hi 
own Eyes, after what manner and how violent 
the Air crowds itfelf into the Lungs as ſoon a the 
Cavity of the Breaſt is enlarged ; inſtead of 4 piece 
pf Lungs or Bladder, let him take a' little Glas 
iol, holding about an Ounce or ſuch like quant. 
ty of Water, and tye it to the Tube B C, lb tha 
e End of the Tube may be thruſt as fat a it car 
into the Water, then ſhut the Cock N, and en- 
large the Space as before, by drawing back the 
Sucker to L M; let him open the little Cock N, 
and he will ſee that the External Air, which by 
its ſtrong expanſive Faculty forced itſelf inwards, 
will put the Water into a very violent Motion, 
juſt as if any Body ſhould fer his Mouth to the 
ether end of the Tube A, and blow thro" the 
Water as hard as he can. | 


Sxcr. X. The Experiment of a Hinge in Vacuo. 


N ow, in order to convince every one - we 
mentally, that altho* a ſpace be inlarged, as hap» 
pens in the Thorax, when we draw in our Breath, 
or even, tho* a ipace be made where there was 
none before, as in a Syringe, by drawing -up the 
Sucker ; there are nevertheleſs cafes, in which, 
if the Matter that otherwiſe riſes up in the Syringe, 
has no Expanſive or Elaſtical Parts in it, ot B 
not moved or preſſed after ſome other manner 1 
will by no means run into the empty Spaces, in ot. 
der to fill the fame. Let any one but caſt hi 
Eye upon this lietle Machine, F H I, (Tab. 0 

| [ 
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N nn found in the 
N. hoſt that make Air-Pumps, and he will 
ke, that if an empty Space be made in the Sy» 


$y 

A B, by drawi the Sucker F A, (after 
wel ink een * Air at G, out 9 the 
Glaf-Bell A B I, thro' the K Water 
iu the little Glaſs B E, in which the Tube of the 
Syringe ſtands BC, and which is open at C, will by 
10 means riſe up into the Tube, nor fill the empty 
Space in the Syringe, as uſually ; becauſerthe Water 
VE, has no (enfible Elaſticity or Spring in i ſelf, 
nor is ated upon, by any other Elaitick Body, 
which in this Circumſtance would be requiſite z 
from whence one may conclude, and not obſcurely 
neither, what we have already ſaid, concernin 
Reſpiration, viz. That althoꝰ there be Space enoug 
prepared in the Breaſt, in order for Breathing, yer, 
in many Caſes no Air (if, like/the Water, it ſhould 
happen not to be Elaſtick, nor heavy enough) 
would come in : All which, is yet hereby more 
evident, that, ſo ſoon as one lets in the Air again 
into the Glaſs Bell, H I B, the ſame Gravitating 
upon the Water D E, by its Elaſtick Force, ime- 
diately cauſes it to riſe up into the Space that was 
made for it at A B, thro' the Tube B C, in which, 
as there is now no Air remaining in it, there is no 
Reſiſtance. | | 


ser. XI. Convictions from the foregoing Obſer- 
VAations. 


Now let the proud and haughty Creature 
called Man, think once ſeriouſly with himſelf, and 
ſee whether he can find any Subterfuge, whereby 
he may avoid owning, that he is obliged, like the 
meaneſt Beggar, every time he fetches his Breath 
to repreſent his Poverty to his Maker, and his In- 


Wllity of preſerving his own Life, but one minute 
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dne. XII. The Uſe of Reſpiration 
W. —— tire more largely into the 
Advantage efpiration, fret 
which we N wacher created of) gives ro Man 
kind : Sthee the moſt Leamed Naturaliſts are not 
ehxirety agreed whether it ſerves to col rhe Blood) 
or, whether it be to procure a more convenient Pal: 
ſage for the Air alone thro' the little Tubes of th# 
Lungs, and thereby to produce a better mixture of 
Blood ; or laſtly, to communicate a Nitrous Spiritts 
the ſame in the Lun gs; ; which is believed by many, 
becauſe, if the Blood running from a Vein, be mixed 
With Water impregnated with - Salt Peter, it 
changes its dark Colour into a hifling Red, andthe 
Serum or Whey thereof, becomes as Gear ns Wire 7 
tho“ contanming neverthleſs, a — quantity 
af Food, as may be obſerved by petting 
forme oO of the Acid Spirit of Niere, or Ai 
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tom the ſaid Whey : Now the Aera Mood 
us likewiſe the ame Property, being dark before 
+ comes into the Lungs : but after, Mving — — 
ro the ſame, and therein ne the Action 
of the Air (be it what it will) diſcovers 4 bright 
ed Colour, when diſcharged into the Left Ven- 
wiceof the Heart, and when it proceeds further into 
the Arteries — on m_ — — by _ 
with greater ility, is, that the Alt being 
— 4 will change the Blood, that hay. been 
tuen out of a Vein, Whilſt it ande expoſed in 
1 Baſon, from a dark, to a btight red Colour, 
gung it a Tinctute 2 like that which it 
acquires by the mixture of difſoly'd Su Perey, We 
fall paſs by all theſe things, by reaſon bf the 
Diſputes and Controverſies of Learned Men, lea- 
ring chem to be diſcover'd by the following Ages 
1nd confine our ſelves only to an Experiments 
Enquiry, Which of the aforeſaid Benefits and Ad- 
vantages, or what other are the true ones that may 
he affirmed, to be communicared by the Air to 
the Blood, | 

This is however unqueſtionably true, That the 
— of the Alr is of ſo great a Convenience, 
that no Body could want it long without Dying ; 
and that our Heart, and the whole Structure of 
the Veins, are formed after ſuch a manner, by the 


eo All-wiſe Creator, that all the Blood of the Body, is 
tro made to paſs ſeveral times in an Hour thro'the Lungs, 
ny and there ſubje&ed to the Operation of the Air. 
X 

it Scr. XIII. The Diſpoſition of the Air in the. time 
the of Peftilence. 
er No w, of how great Importance, beſides the 
of Elaftical Forte and Gravity of the Air, the good 
he Diſpofition and Conſtitution thereof, is, towards 
de Preſervation of the Lives of Men, and Beaſts, 
id ls rety plain at thoſe Seaſons, in whish 5 Air 
m eing 
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being Corrupted, Peſtilential Diſtempers are 0 
caſion d, and Kings and their Subje&s, and Smd 
and Great, are ſnatched away by Thouſands, Ani! 
theſe kinds of Diſeaſes muſt not be aſcrib'dto any 
other Cauſe, ſince, being common to all Sorts d 
Men, they muſt likewiſe proceed from one con- 
mon Source or-Spring ; and that can be nothi 
elſe but the Air, which is common to all Mar. 
kind. The famous Profeſſor Schacht has given us 
an Account of a dreadful Example of this. Peſtilen- 
tial Infe&ion of the Air, in the laſt Plague at Ly- 
den, vix. by expoſing a Bucket of Water a whole 
Night to the Air, even within Doors, upon which 
in the Morning there ſtood a kind of a Cream ot 
Scum of divers Colours, that had been commuti- 
cated to it by the Air; this being gently skimmed 
off with a Spoon and given a Dog to drink, the 
Poiſon was ſo Strong, that he died of it in a few 
Hours : And how pernicious alſo in general, the 
Corruption of the Air is, will abundantly appear 
from rhe Melancholy Experiments, whereby. it 
has been often ſeen, that People have been muſcr- 
ably Suffocated, and Perifhed in an Air to which 
they were accuſtomed all their Lives; as ſoon 45 
that ſame Air becomes Infected, and Poiſon'd 
with the Smoak of glowing Charcole. 


Secr, XIV. The Air leaves ſomething in the Blow. 


Now the Opinion, that the Air being drawn 
into the Lungs, leaves ſomething there (whatever 
it may be) and does not come out again of rhe ſame 
Temper, ſeems to be ſomewhat probable from 
certain Experiments, which I have found among 
my Notes in the Year 1695, by which it ſhould ap- 

r credible, that the Air leaves behind it in the . 
— the ſame Particles which ſerve to maintain 
Flame. Concerning this, the Reader may * 
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Recourſs to the Ninth Seton of the Twenty firſt 


Small Contemplation upon Fire, where the Experiment 18 
1 And WW ewn in all its Circumſtances, Beſides which, there 
0' any WW; to be found in the Memoirs of the French Academy 
ts / Sciences, Anno 1707. p. 213. 4 Remark of Mon- 
con. eur Homberg, where he ſays, that if any Body has 
thing bern in a place where there was a ſtrong Sceat of 


0yl of Turpentine, he will diſcover afterwards that 
hisUrinehas the ſame ſmell of Violet, as if he had 


ile: (allowed T urpentine itſelf. Now ſince theſe fine 
Ly baricles of the Oil of Turpentine do not ſeem to 
ole WY have enter'd his Body, otherwiſe than by Reſpiration, 
hich BW and it being very probable from the ſmell of the 
| of Urne, that they mult have been firſt mingled with 
uni- Blood, this Gentleman concludes, that the Air 
ned leaves ſome Particles behind it in the Blood; but 


we ſhall not here expatiate upon thoſe things 
which ſome People hold uncertain. 


dsr. XV. Conviftions from the foregoing Obſer- 


VAations. 


Now can any Body, that has well weighed and 
underſtood all rheſe things, avoid ſeeing that his 
Precious Life isin the Hands of another, and how 
greatly we are oblig d to ſhew our Gratitude for 
his Goodneſs, in continuing the ſame: His, I ſay, 
who preſerves this great Sea of Air, in which 
Men live like Fiſhes, in ſuch a Diſpoſition as to 
make it fit to perform this great Office to the whole 
Rice of Mankind, and ſo many other Creatnres, 
in preſerving their Lives and enabling them to 
breath? Or, can the ſame likewiſe be rectified by 
any Humane Means, after it is corrupted and be- 
come fatal both to Rich and Poor ? Now if all 
this be perform'd by Chance, and without the 
Providence of a Gracious and Powerful Ruler, 
ow comes it to paſs, that in ſo many Thouſand 
Voi.1 G Years, 


eat. AS © EE Aa 7 wo BD. 
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Years, among ſuch great Revolutions that It tmder 
z0es, by Stotms, Thunder and Lighrüing ton 
o many poiſonous Vapourstxhaling from Subte:: 
raneous Caverns, and from rorten and puttifel 
Bodies, none of em all have hitherto been able u 
deprive it of that Conſtitution by which it preſerve 
the Lives of all Creatures; ſince if evety thing be 
Accidental, and not under the Direction of a wit 
Being, the one might as eaſily come to pals as the 
other? But of theſe and other Properties of the 
Air, an expreſs mention ſhall be made in its Place 
In the mean time, let every Body, that has the 
Knowledge of his Maker and Preſerver at Hear, 
ſeriouſly recollect all that has been ſaid about Re 
ſpiration, and, in a ſilent Retreat, examine hin- 
elf, whether he can maintain with Reaſon, that 
this Air is not created for this very Purpoſe amo 
others, in order to preſerve the Lite of ever 
Creature breathing, ſince this alone, and nothing 
elſe in the World, has the Qualities that are ut 
quiſite thereto ? And let him ſay, if he dares, that 
all that moſt amazing Structure of the Muſcles d 
the Breaſt is formed by meer Chance only, with 
out any Proſpe& of that great End of Inſpiring and 
Expiring of the Air, ſince there is here likewiſe 
ſuch a great number of Muſcles diſpoſed after 
ſo wonderful an Order, to produce that ver 
Effect only, or hardly any other: Can he im 
gine, that the Lungs were made without Under 
ſtanding, and placed in the Breaſt after the Ma- 
ner we have already ſhewn ? Whereas, if they had 
been diſpoſed any otherwiſe, all the Properties of the 
Air, all the Diſpoſitions of the hundred Muſcles, 
which now ſerve this Work, would be entirely u 
vain,-and the whole Globe of the Earth would be 
preſently diſpeopled. Can any one fancy, that ſ 
many Ribs and Cartilages, of which the Breaſt! 


compoſed, ſo many Muſcles by which it is moved, 
| : together, 
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mer together with the Midriff and Lungs, have met 
ſton one another in ſuch. a little ſpace by meer Chaure; 
Ude and that the Air alſo, has encompaſſed them all 
trite, without any Purpoſe; whereas, if but one of 
ble v theſe Circumſtances were wanting, the great Bu- 
ere gneſs of Reſpiration, and there with the Lives of 
ing be = Creatures, would immediately be ended ? 
1 wie Can any one think, that where ſo many and ſo 
2s the WY different Things concur to one End, the ſame are 
Ff tie BY not made with this Deſign, that they ſhall be uſeful 
Place to each other? He would be aſham'd to maintain, 
15 the WY that a curious Lock and Key adapted to a ſtrong 
Jean, Box, and by which alone it could be open'd, was 
t R. not made by an Jngenious Workman, but by meer 
hin. WF Chance, by which only they had met together. 
tha WY Unhappy Men! that can continue in ſuch ſenſeleſs 
mon? Opinions after ſo long and daily Contemplations 
eren of thoſe Works of the Creation, in which the Wiſs 
thing dom of the Creator is ſo viſibly manifeſted. 
re te 


that | | 
i AS ARLEN 
with OR" a oe” 
r and 


CONTEMPLATION VII. 


Of the Structure of the Veins. 


lr __—— 
— — * . 


Sect. I. The Tranſition to the Prins. 


HAT has been ſaid ſeems to be more than 
Y ſufficient not only to bring a Sceptick into 
the right Way, but even alſo to.convince the moſt 
%ſtinate Infidel, that our Bodies muſt have been 
brmed by a Wiſe Creator, and that the Origin 
G 2 thereof 


== 


— 


— ͤEꝗaꝛũ— — — 


96 The Chriſtian Philoſopher, 


thereof can be aſcribed to nothing leſs than un 4 


cidental and Jynorant Canſe ; yet, it there ſhould f * 

be any Body who either thro* want of conſidering WI lt. 
what has been already ſaid, finds himſelf unmoved, Wl 
and conſequently unconvinced thereby: or, altho ll * 


has underſtood it, yet ſhould with-hold his conſent BY ®" 
to the Conclulions that low from thence ; let hin Wl © 
go but one ſtep farther with us, and ſee whether, 
without Contradiction of his own Conſcience, hc 
can contemplate the wonderful Structure of the 
Tubes thro' which the Blood circulates, and which 
are contriv'd for ſo many Purpoſes; and then be. 
lieve, if he can, that He who formed them all, 
propoſed no End to himſelf when he made then, 


nor knew what He himſelf was, nor what He had 
Created. 


— — — 2 = © 


Sect. II. The Courſe of the Arterien, 


No v in order to the compleat Conviction of al 
ſuch Atheiſts and Scepticks, they are intreated ſe- 
riouſly to conſider with us, whether it can be im- 
gined, that the Veſſel (Tab. II. Fig. 3.) which b 
called the Horta, Arteria Magna, or Great Arten, 
has, without an over-ruling Underſtanding or De- 
ſign, acquir'd ſuch a Form as is ſhewn from Ver 
heyen, in Tab. III. Fig. 4. in the particular Scity 

ation wherein it appears in Humane Bodies. 
Beſides other Wonders which we don't meddle 
with here, we know, that there is not any ore 
Part of the Body, as yet diſcover'd, in which we 
find that the Blood is not convey'd thither by tbe 
Branches of this great Artery, either for Nouriſh 
ment or Motion, and likewiſe for the Separation 
of other Humours and farther Uſes. Will any 
Body thereſore believe, that this whole Diſpoſition 
of the Arteries, has been thus contrived by Acct 
dental or Ignorant Cauſes ? * 
on 
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Now in order to impart ſome rough Conception 
or Idea hereot, which | 


might otherwiſe appear a 
little obſcure to thoſe that are unexperienced ; let 
us here repreſent to ourſelves. the Beginning A O 
of this Artefy, as cut off from the Heart at O, 
and we ſhall ſee two little Arteries a a, called the 
(vrenary Arteries, coming out of the ſame, and 
tuning towards the Heart; the ſame are repre» 
ſented a little bigger in Tab. II. Fg 1t. B B. 
Then it you aſcend as it were ſtreight forwards, 
you may ſee in Tab. III. Fg. 4. the Carotides b b, 
proceeding out of this Vellel, the Pulſe of which 
a Man may feel with his Finger on each Side ot 
his Wind-Pipe ; theſe having, as they go on, com- 
municated ſome Branches to the Wind-Pipe and 
Parts adjacent, do each divide themſelves into two 
Branches, one of which, ee, goes into the Head, 
to the thick Membrane of the Brain, to the Mu- 
ciaginous Glands, to the Eyes, to the inmoſt 


of all WY Parts of the Ear, and to the Subſtance of the 
| (c- WY Brain itſelf; and t other Branch, dd, proceeds to 
ima- thoſe Parts that compoſe the outſide of the Head, 
h is WY nd is the ſame which is felt in the Temples of 
ten, the Head. | 
De- We may obſerve farther, that this great Artery 
2 begins to bend itſelf at A, in order to deſcend on 
itt the left Side; that on either Side there appear two 
great Branches D and L, called the Subclaviz ; 
idle e which, as at F, are again divided into two great 
one Branches, one of which ſeems to terminate at the 
we Elbow, and the other, E, carries the Blood to the 
the remaining Part of the Arm, and the whole Hand, 
iſh- quite down to the Fingers: But before this Di- 
viſion at F, the Subclavia ſends out ſeveral 


Branches ; ſuch as the Branch m downwards thoſe 
to the Breaſt, and , whoſe lateral Branches be- 
come the ſuperior Intercoſtales; there go farther 
Wy \pyards the Cervicales cc, otherwiſe called the 
Nl G 3 : Verte 
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Pertebrales, whoſe lateral Branches at 1. diſcharge 
their Blood into another common Veſſel þ,. which 
like a Chain runs along the Back-Bone downwatds 
Finally, theſe Vertebrales goes to the Brain. Ty 
ſay nothing more at preſent of all the little 
_— as k, which go to the Muſcles of the 
eck, o p, to the Shoulder-Blade within and with- 
put, and all thoſe which we may obſerve to pro- 
ceed from the Arteries of the Am. | 

The y=u| Artery turning itſelf now downwatd: 
at B and C, produces firſt the Branchialis b b, which 
feems to feed the Lungs ; this is followed by the 
interior [tercoſtalss c c, which come out here actolz 
and are cut off; and under theſe there comes forth 
— a Branch to the Midriff d, under which 

s the Caliaca e, which divides itſelf into two 
Branches, the Right of which goes to the $to- 
mach, to the Cawl or Omentum, to the Pancreas, 
to the firſt Inteſtine next the Stomach, to the 
Gall-Bladder, and inveſting Membrane of the Li- 
ver; and the left, after having communicated ſome 
— Branches to the Stomach Cawl and Pancreas, 
erminates chiefly in the Spleen. 

Underythis Cæliaca, the uppermoſt Meſaraica u. 
comes fit of the Great Artery, and runs thro 
the Midriff to the thin Inteſtines, in the ſame 
manner as the Artery u does to the thick ones. 

Are thoſe that go to the Kidneys and to the 
Loins ; vw are the Spermatic Arteries. 

After all theſe Branches, rhe whole Great Ar- 
tery divides itſelf at w into two great Branches, 
talled the Rami Thaci, which ſending their Branches 
to the lowermoſt Bowels of the Belly, as the 
Bladder, the Matrix, and other Parts of Genen 
tion, to the Inteſtinum Reflum, &c. proceed farther 
on both Sides down to the Legs, and to the en- 
treme Parts of the Toes, after the ſame manne. 
a5 the Vena Subcltvia at F does to the ow * 
(4 | 3308 4 7 10. 
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ster. Hl. The Courſe of the Pains 


Now as this great Artery tranſmits its Branches 
to all the Parts ot the Body, can any. one imagine, 
that not one of xhem, how little ſoever, is to be 
found, to which there is not again a Vein-branch 


the Heart, that was brought from thence by 
the Artery, to all the other Parts. 

Let thoſe who deſite to form any Notion here- 
of, caſt their be gn nh III. Ng. 5. and ob- 
ſerve how theſe Veins run alonz the Body, and 
after having performed their Office, carry the 
Blood back to the Heart; So that the ſame Blood 
which in Ng. 4. (to give one or two Inſtances there- 
of) was brought from the Heart thro" the Arteria 
Subclavia D, to the Extremities of the Fingers 

„8, 9, is again received by ſmall Branches of the 

ein AN, in Fyg.'s. by which it returns thro' 

OMG, and is brought thro? a great Veſſel E 
called the Vena Subclavia to the Vena Cava C, a 
ſo on till it diſcharges it ſelf again thro? the Orifice 
A into the Heart. 

Thus we here ſee the Jugular Veins, Fg 5. d d, 
ee, and the Vertebrales 17 bringing back the 
ſame Blood, which in Fig. 4. was carried into the 
Head, and other Parts, thro" the Arteries b 6, cc, 
and as before, Fg. 5: leading it to the Heart 
A, thro' the ſame Vena Cava C. 

We muſt ſuppoſe after the ſame manner, that the 
Blood, which was carried down thro" the Artery 
T, (Fg. 4.) and, as in the Arm, driven to the Ex- 
tremities of the Toes, is there received firſt of all 
in the ſmall Veins, in order to bring it back; and 
farther thro* the Vein 1 G, Pig. 5. along E B, 
- (which is called, Vena Cava Aſcendens, becauſe the 

Bl Ir thro' it upwards) diſcharges itſelf in 

ills Heart at A. 0 45 Sxcr. 


adapted? Which Branch carries that Blood back to 
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Szcr, IV. Conviftiou from both * 
; Seltions, | 


ou 
| | | 1 . 
No w ſuppoſing the ſame Phenomena ln al the 
Veins and Arteries, can any one imagine, that 
this great Artery, and the whole Diſprgportion 
of the. Veins, are made without Knowledge and 
Underſtanding ;. or that each of them arg pot thus 
contriv'd far their particular, Purpoſes, of carrying 
the Blood backwards and forwards? He that wil 
venture to maintain this, how can he be convinced? 
And let him but ask himſelf, if ſeeing the Pipes 
and Aquedufis of a Fountain (in which there is 
not the thouſandth part af ſo much Skill or Art as 
in the Ducts of the Blood) he will dare ta main- 
tain, that he. really believed that they. were all 
diſpoſed after ſuch a manner, withaut any .Wiſ- 
dom, or Deſign, or Contrivance af = Matter 
and that if he ſhould ſay ſo, . whether he; were 
like to find any Credit with People of good. Sen(c 
or Reaſon? Fo (i $f <p 


Sxcr. V. 4 8 of the Circulatim 
of t 1 


7 . 


To the end, that an unexperienced Perſon may, 
in ſome meaſure, comprehend what has been ſaid 
above, and have ſome Idea of the Circulation of the 
Blood, let him fancy, that in (Tab. II. Fig. 3.) the 
Tubes or Veins E and F, are the ſame that are repre- 
ſented in Tab. III. Fig. 5. by CandB; from whe the 
Blood paſſes upwards and downwards into the Right 
Ventricle of the Heart, and thence thro! the Vellel 
G (Tab. II. Fig. 3.) into the Lungs,and thence again 
thro! another Vein H, into the Left Ventricle of the 
Heart, which two Veſſels H and G e 
before, in Tab. II. Fg. 12. by C E and B by 15 
| N 
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encompaſs between them both one of the Branches 
of the Lungs A E : Laſtly, let him ſuppoſe that 


Pi he Blood is protruded from this Left Ventricle, 
| by the Contra&tion or H/tole of the Heart, into the 
e creat Artery 1 (Tab, II. Fig. 3.) which, how it di- 
that butes itſelf by its Branches, has been lately 
men BY hewn inTab. III. Fig. 4. | 
and So that by this means the way of the ſo famous 
thus Circulation of the Blood may e to any one 


that conſiders the ſame; which 
the Heart, thro' the Arteries to all t 


— 
— 
ID 


paſſing from 
e Parts of 


the Body, is tranſmitted back by the Veins into 
ipes WH the ſame, and then having paſs'd thro' the Lungs, 
is between both the Ventricles of the Heart, reſumes / 
t as the ſame Courſe again thro' the Great Artery. = 
Ain- He that has ever ſeen the Circulation of the 


| all BY Blood in the Tail of an Eel, by the help of a Mi- 
ik coſcope, will be very well ſatisfied concerning this 
er; Motion, without our producing any farther Proofs 
ere 


thereof, tho they are very numerous ; and he will 
be no leſs convinc'd of the great Velocity, or Swift- 
neſs, of the Blood's Motion, if ever he ſaw it 
ſpringing-out of a cut or wounded Artery, 


der. VI. How often the Blood Circulates in an Hour. 


Now that we may farther enquire how ofren 
the Blood Circulates throughout the Body of a 


he Man in the ſpace of one Day, let us agree with 
he the Great- Harvey in the following Poſitions. 
e 1. That the Left Ventricle of the Heart may 
he contain about two Ounces of Blood; tho? the ac- 
ht curate Dr. Lower has often found it larger. 


2. That in each Contraction of the Heart, this 
City is in a manner quite empty; and therefore 
= 1 of ue * at 2 * protroded 

o the Great Arte nch ſwelling up there 
cauſes the Pyle. 8 

3.1t 
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3. If we now ſuppoſe, that each Pulſe is 
in 4 Second of an Hour, or in the 60th fn, 
Minute, which every one may obſerve in him! 
and is at preſent, for Conveniency fake, 'allowel 
by. many, this will produce 3609 Pulſeg eycn 

our; and conſequentiy twice as many, that! 
7200 Ounces will paſs through the Heart in th 
ſpace of an Hour. e 
4. This together will make the quantity 
600 Pounds ' of Blood (allowing with the 0 


% 


cians 12 Ounces to the Pound) that will pah 
thro” the Heart in an Howur. GD 
F. Now it is the common Opinion of the Au 
tomiſts, that a Man has ſeldom more Blood inhj 
Body that 24 ſuch Pounds, ot leſs than 13; by 
ſuppoſing here, with Lower, that the ſame Amount 
to 25 ſuch Pounds, it is plain, that the whole Blood 
paſſes thro' the Heart 24 times in an Hour, that 
to ſay, 576 times in a Day and a Night. 
Now if we ſhould maintain with Pr. Lr, p 
that there are 75 Pulſes in a Minute, or 400 U 
an Hour; and that the bare Blood only, Which 
Circulates thro* the Heart, without including 
other Humours, as the Gall, Spittle, Oe. Which 
are ſeparated from it, and do not circulate with it 
conſiſts of no more than + Pounds, as is pretend. 
ed by ſome, the ſame will 70 thro* the Heart it 
leaſt 80 Times every Hour, if he allows 16 Quics 
to the Pound ; and above 100, if but 12 Ounces; 
but let the Difference be what jt will, it 18 cer 
rain it goes thro! it a great many times. 


St em, VII. Conviftions ſrom the foregoing oH 


Lnr now an unhappy 4th ſit down 
himſelf; and fix his Thoughts upon the ſurpriſing 
Swiſtneſs of the Blood's Motion let him copſide! 
how great the Strength of the Heart and nr 
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s M8 a be, which, during the whole {pace of his Life, 
it of WW ic: ſuch a ſwift Stream of Blood; let him re- 
mf "reſent to himſelf the various Poſition of ſuch num- 
lou -rlels ſmall Branches of the Veins and Arteries 
tro! which it flows, and having reflected upon 
te Misfortunes that happen to a Man, in caſe 
this Circulation is {topp'd even in the very ſmalleſt 
Branches, and particularly, that all this is brought 
about in his Body, without any Power of his 
own Will, and even without knowing or bein 
{enſible cf what paſſes : Let him ask himſel 
whether he can, with a conſenting Conſcience, 
maintain, that this whole Structure of the Heart, 
Lungs, Veins and Arteries, was not produced by 
; Wiſe Maſter ; and whether this Blood can be 
carried about ſo many thouſand Times, for the 
ſpace of 30, 30, 60, or more Years, through ſuch 
narrow Veſſels, and never ceaſe moving, unleſs 
it be by the Direction of a Powerful and Gracious 
Ruler, who preſerves and ſupports his Life, with- 
out the Aſſiltance of any concurring Creature, 


der. VIII. Several Particulars, t. Orifices of the 
Lateral Branches, 


Tua we may not be too tedious here, we ſhall 
pals by innumerable Particulars, which might 
prove a Powerful, Wiſe, and Gracious God, even 
to the blindeſt of Men ; and only hint at a few, for 
for the further Convi&ion of thoſe deplorable Phi- 
lolophers, 

Diſſe& a Vein or an Artery, length-wiſe, and ob- 
ſerve how regularly the Orifices in both of em lye ; 
thro which, from the latter, the Blood paſſes into 
the Branches that Spring out of it, and from the 


_— received into the Vein out of the Branches 
thereof. | 


Scr. 
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ser. IX. 2. T he Arteries grow Nujews, 


Can it be imagined eſpecially, that it comes ty 
paſs by Accident, that the Arteries are” large 
next the Heart, and gradually narrower, and d. 
vided into numerous little Branches, as they gy 
farther from it? The reaſon of which is, toprevent 
the Blood, which iſſues with ſo much Violence oa: 
of the Heart, from paſſing by the Lateral Branches 
and I its way only in the large Veſſels; for 
if that ſhould happen, the Parts which lye on the 
Sides, would not be ſufficiently provided withtheir 
Share of the Nouriſting Blood, and ſo would wi. 
ther or periſh ; For it only comes to pals, by this 
narrowing of the Arteries, that the Blood flow 
ing from the Heart, puſhes forwards all that it 
finds in the Artery, to make place for it ſelf; but 
that not being able to paſs ſo nimbly becauſe 0 
the Straitneſs of the extreme Branches, preſſes 
every way upon the Sides of the Artery, and er. 
panding the ſame (which is the Cauſe of the Pulſe) 
_ ruſhes into the Lateral or Side-Branches with 
more force than if the Artery had been every 
where of equal Bigneſs, or of greater than it had 
at its Beginning. . 
And muſt not every Body confeſs, that he can, 
as it were, feel with his Hands our Great Cres 
tor's End and Deſign in theſe Orifices that arc 
found in the Arteries, and out of which the Side- 
Branches ſpring, if he has ever ſeen the Obſerv 
tions of that exact Anatomiſt Lower, in Tab. Ill, 
Fig. 6. where at o hc d, the Great Artery com 
ing out of the Heart at o, and the Branches ſpring- 
ing out thereof, a a a, making the Cervicales and the 
Arteria Subclavia, are repreſented. Now if the 
Blood were protruded from o, through h and c, to 4 
it would paſs by theſe Branches, by a" 
wi 


— — — —— 2 . qu, we 
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videneſs of the Artery, at leaſt, there would be 
leſs Blood communicated to them than was re- 
quilite-; for which reaſon the Great Creator has 
placed ſuch Protuberances at c, on the ſide of the 
Orifice, as may in ſome meaſure ſtop the Paſ- 
ſige of the Blood in its way from o, thro e, to d, 
ind cauſe it to turn its Courſe into theſe Branches. 
(an any one here likewiſe deny a Deſign, and 
think that all this comes to - paſs by Chance ? Why 
then does not the ſame Phenomenon occur in all 
other Branches, tho' wanted there? ö X 


dcr. X. 3. The Arteries contraf# themſelves. 


Bur altho' the Blood that comes out of the 
Heart, does require a ſufficient Swiftneſs by the 
Contraction thereof, yet there ſeemed to be dan- 
per that the Heart expanding itſelf, in order to re- 
ceire New Blood, two pernicious things might 
happen, viz. Firſt, That the Blood might by its 
weight fall back into the Heart; and Secondly, that 
the Coutractive Faculty of the Heart ceaſing, the 
Circulation of the Blood might likewiſe be topped. 

How the former is prevented by Valves, has 
been already ſhewn, when we treated of that Mat- 
ter; and as to the latter, can any one imagine 
that it happens by Chance and without Deſign,that 
in the Arteries themſelves, where they have any 
Largeneſs, the Membranes of which they are 
made up (much like what has been ſaid about the 
Throat) have, beſides the Tunic A, (Tab. III. Fig.7.) 
thro which the Blood-Veſſels for the Nouriſhment 
of the Artery, and the Nerves particularly run, and 
where there are many little Glands, till another 
Tunic C, which conſiſts of ſeveral Annular Fi- 
bres lying upon one another; and under theſe the 
Fourth, D, which is Membranous, and provided 
vith long Fibres running ſtreight forwards, which 
ae thicker, and more fleſhy near the Heart. 5 

ow 
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Now when the Artery is filled by the Bloods! 
comes out of the Heart, to the end, thattheCircyly 
tion ſhould not be obſtructed, theſe Aunulat Fe 
Fibres contract themſelves, and ſo make the Arten 
narrower on all ſides; by which means the Blood be- 
ing prevented from going back to the Heart, is forced 
to proceed forwards and ſide- ways, and thus the Ci 
culation of the Blood is inceſſantly continued, eve 
| while the Heart is open, and cannot protrude it, 
Does not all this Apparatus of Inſtruments, which 
compoſe the Arteries, diſcover that they muſt han 
been formed by an Underſtanding Artificer, hob 
adapted them all to wiſe Ends and Purpoſes ? 


Scr. XI. 4. The Pulſe is ot felt. 


Bxes1Des all this, foraſmuch as theſe Atteties 
ſpread themſelves thro our whole Body, and at 
every time upon each Contraction of the Heart ar: 
expanded with ſo great a Force, and do Day and 
Night occaſion ſo ſtrong a Beating as we find by 
the Pulſes, who can conceive the Reaſon why we 
are not ſenſible of it as long as we are in Health, 
notwithſtanding that we may find them beat ſo 
ſtrongly in many Places, if we do but lay our Fir 
ger upon them? 

*Tis true, that ſome lay it down for a Maxim, 
De Conſuetis non judicat Anima ; that is, Our Mind 
does not judge of that which we are uſed to do. But if 
this were true, we ſhould judge as little of our 
Reſpiration as of our Pulſe, being accuſtomed as 
much to the one as to the other; and yet we find, 
tho? we often breath without thinking of it, that 
with never ſo little Attention we can perceive the 
Motion of the Air in our Mouth, Noſtrils, Wind- 
pipe, and Lungs, and diſcover from the Action it 


ſelf that we breath; whereas, on the conttary, le 
P | MT 
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Man that is in good Health attend with as 
nuch Care as he can to the Beating of his Heart 
and Pulſes of his Arteries, he ſhall not perceive 
them in the leaſt. * A; 

Does there not then appear, in a very particular 
manner, the Wiſdom and Goodneſs ot our Great 
Creator in this matter likewiſe, who, that 
the Attention which we ought to give to other 
things, might not be diſturbed by this conti- 
nual Pulſation, has been pleaſed to render us in- 
ſenſible of it? And tho' an Atheiſt cannot, or will 
not, ſee this, yet whoever acknowledges a Go p, 
may learn from thence, that it is his Duty to fix 
his Thoughts upon his Maker and his Works, 
who has ſo graciouſly wrought this Wonder in him, 
to the end that his Attention ſhould not be drawn 
yay by this continual Beating of the Arteries. 

Nor can any aſcribe this to any material Pro- 
perty of the Arteries themſelves, foraſmuch as 
every body is but too ſenſible, to his own Damage, 
of all theſe Beatings, when in a Fever, or other 
Diſtempers, the Fibres are extended by the Blood 
more ſtrongly than uſual, The ſame may be ob- 
ſerved particularly, when in great Diſorders and 
Frights the Annular Fibres are contracted more 
narrowly, and after a cramping manner, than they 
ought to be, by the irregular Motions of the Hu- 
mours of the Nerves which move the Arteries ; 
ſo that theſe Veſlels being become ſtreighter, the 
Violence which they ſufter from the Blood iſſuing 
out of the Heart, is more ſenſible than uſual, This is 
known to them that have heard the Complaints of 
ſome Women, who (as it is ſaid) being ſubje& to ſud- 
den Diſorders upon theleaſt Accident,do many times 
feel their Arteries beat throughout their whole Body. 

don't know whether it may be uſeful to add 
here, that the Contraction of the Arteries, and 
other Parts of our Body, upon the account of 
| Frights, 
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Frights, ſeems in ſome meaſure to be e 


becauſe in ſuch great and Heart-afteRing 
the whole Body is often put into à cold $ 


which is known to proceed from the ContraRtion 


of the Glands in the Skin, that are thereby forced 
to protrude their Moiſture ; and if there be ay 
ſmall Hairs planted in thele little Glands, 
will riſe up on end by the ContraRion of the ſame; 
which Phœnomenon People may have often ob- 
ſerved upon a Fright, not only in themſelves, but 
in Beaſts too. | | 


Ster. XII. 5. The Concurrence or Conjuntlion of 
the Veins, 


I x it be not owing to the Wiſdom of the Crea- 
tor, that there is no Part in the whole Body to 
which the Blood does not extend itſelf, and from 
whence it likewiſe returns; how comes it to pal, 
that Arteries meet Arteries, and Veins meet Veins 
ſo frequently, and diſcharge their Blood into each 
other, to the end, that in caſe any of 'em all 
ſhould be diſabled by Amputation, Obſtructions, 
or otherwiſe, the Blood might paſs another Way 
to or from the ſame Place ? 


Szcr, XIII. 6. The Diviſion of the Arteries int 
Capillary Tubes. 


T w o Things more may be obſerved, touching 
the Circulation of the Blood thro" its Veſſels ; in 
which, no leſs than in the foregoing, the Wiſdom 
of our Adorable Creator ſhines out as clear as the 
Sun at Noon-Day. | 

The firſt is, that from the ſtrong and ſwift 


Motion of the Blood in ſuch Arteries as are large, 
there ſcems to be a Danger, that by reaſon there- 
of the Blood cannot contribute any thing * 


onfitmec, 
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te Nouriſhment of the Veſlels themſelves thro! 
which it runs ſo faſt. Can one. conſider then 
vithour Amazement, that, to abviate this Incou- 
evience, the Arteries are divided in thoſe Places 
where this Function is required, into an unſpeak- 
ible Number of fine and narrow Tubes, which the 
Anatomiſts, by reaſon of their Smallneſs, are wont 
to call Vaſa Capillaria, or Vaſa Minima; that is to 
ay, Veſlels that are as ſmall as a Hait, and ſo 
little, that they cannot therefore be deſcribed 
mong the Arteries in Tab. III. Fig. 4. and all this 
tothe end, that by paſſing thro theſe Dyfilts or 
By-ways, and ſticking to the Sides of ſuch narrow 

elſels, the Blood might proceed more lowly 


| where it is N it ſhould do ſo, whilſt that 
ei- which paſſes thro' Veſſels ſomething wider, may 
o purſue its Courſe to the Veins with greater Swife- 
rom nels, 

als, | 

eins ser. XIV. 6. The Narrowneſs of the Tubes leſſons 
ach the Swifuneſs of the Hood. 


Now that a fluid Body protruded with the 
lame 1 runs mare ſlowly through narrow 
than wide Pipes, for the above-mention'd Reaſons, 
Is well known to all Fountain-Makers, who can 
make the Pipes, through which the Water is to 
pas, ſo narrow, that by the ſticking of the Parts of 
the Water to the Sides thereof, the Stream ſhall 
not riſe near ſo high as it would do thro* larger 
Pipes: And if any Body doubts this, he may have 
a ocular Demonſtration of it, by the following 
1 eaſie Experiment. 

Let him take the Glaſs Tubes EF G, of diffe- 
rent Bores (Tab. IV. Fig. 1.) of thoſe we made 
Uſe of (as] find it upon my Notes ;) one of em E, 
was a narrow Neck of a broken Thermometer; 
tne Second F, was ſomething larger, and about 
Vol. I. H the 
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the ſize of the Tube of a Barometer, or the Qu 
of a Pen; the Third G, was ſo large that & 
might thruſt ones Finger into it. Then let hi 
tye a little Thread about each of em at H, K. 
ſo that their Parts HI, K L, MN, may a8 be 
as poſſible be of equal length; and putting they 
into a long Glaſs, AB CD, which is filled wi/ 
Water up to A B, let their lower Ends, I'L N 
reach almoſt, but not quite to the Bottom D. 
in ſuch manner, that the Threads H K M. 1 
be even with the upper Surface of the Water; 
Then if he ſtops theſe Tubes with his Finget, « 
E F G, and thruſt them (being empty, ot n. 
ther full of Air) one by one, perpendicularly dow! 
into the Water, and ſuddenly remove his Fing«f 
from the Orifice, he will ſee the Water in th 
narroweſt Tube E, riſe up even with, yea, .. 
ſibly above, the Superficies of the External We 
ter H: Whereas in the Tube F, the Water wil 
riſe up as high as O, and in the Tube O, 
higher to P. Now thoſe that are skilled in che 
ftaticks know, that equal Parts of Water lying in 
the Horizontal Superficies QR, which paſſes wi 
der the Orifices of the three Tubes I, L, N, ar 
preſſed upwards with equal Force ; and therefor, 
that the leſſer Force, which m_— in the aſcent 
of the Water in the narroweſt Tubes, muſt only be 
alcrib'd to the greater Narrowneſs thereof, 
Now whether the Curvity of Angles, made b 
theſe little Branches of the Arteries ; as alſo, whe: 
ther their Multiplicity (ſo that being taken together, 
they may by reaſon of their Numbers, have mor: 
Wideneſs than the great Artery alone) do cott. 
bute any thing towards the lower Motion of tic 
Blood, we ſhall not enquire farther here, 


gg "+ — —— w A002... << 


1 m n r 


Ster. 


The Chriſtian Philoſopher. 111 


Scr. XV. 7. The Veins grow Wider. 


Tas Srcond "a, / is, That in 7 the Blood, 
which thro? larger Veſlels runs ſwiftly along the 
Arteries, ſhould retain the ſame Swittneſs in the 
Veins, by which it is carried back again into the 
Heart, there would be danger, that the Heart 
ſhould be overflowed with too much Blood, and 
the Right Ventricle of it filled ſo full, that it could 
not be able ſufficiently to exert its contractive Fa- 


culty, 

Now to prevent ſuch pernicious Swiftneſs, could 
any Body have thought of a wiſer Expedient, than 
W to have made theſe Veins larger and larger, as the 
Blood came nearer from the Extreme Parts to the 
Heart, as may be ſeen in Tab. III. Ng. * 
contrary to the Arteries, which in Tab. III. Fig. 4. 
grow — ſmaller from the Heart to the Ex- 
e Parts, 
ow that a Liquor paſſing thro' a narrow Veſ- 
ſe into a wider, runs lower in the ſame ſpace 
of Time, is obvious enough to every one, without 
proving it experimentally ; but if he has a mind 
to ſee it that way likewiſe, let him fill a Pipe with 
Water, and thruſt it with its Orifice downwards, 
lito a Bucket, which has likewiſe Water in it to a 
certain Heighth, and forcing the Water as faſt as 
he can out of the ſaid Pipe, he will find, that the 
Water in the Bucket will aſcend but to a very 
mall Heighth, tho! all that was in the Pipe came 
out of its full Length at the ſame time; from 
whence it appears, that the Water in the narrow 
ide moved more ſwiftly than that which was in 
the wider Veſſel ; But this is ſo plain, that we 
«ed ſay no more of it. 


H 2 Ster. 
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Ster. Xvi. 8. The hith Valves in the Ph 


' Bvr fince the Blood moving more ooh) 
theſe Mg ab. III. Fig. 3.) might by reiſch t 
its weight, (eſpecially in thoſe that carry it dire 
ly upwards) endeavours to fink down ot go dy 
and ſo in long Tubes forcibly reſiſt 1. o\ 
| Motion z may we not again diſcover here 
Providence of the Creator, exerting it falf in { 
— a manner, who hav thought fit to ply 
ittle Valves in theſe Veins ; ſometimes but one 
as in Tab, IV. Fig. 3. at A; ſometimes: two 1 
ether, as at BB, whoſe Buſineſs is to ep: 
lood when it attempts who back, and that \ 
. may not, by its Weight, preſy too much upon thy 
which follows, and thereby retard its Motten 

Now, is all this done by Chance, and without 
Deſign ? Why then are theſe Valves — in nt 
Veins, where they are ſo ſerviceable, and nb} 4 
the Arteries, where they are ſo far from being ne: 
.ceſſary, that they would be prejudicial? | 


sz. XVII. 9. Of the Fibres in the Vim a 


Atter ies , 
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We muſt add one thing more, and ſo conch 
theſe Remarks, which would otherwiſe, as is we 
known to thoſe that underſtand it, ſwell to & mui 

reater bulk: Can any Rational Man then pe 
wade himſelf, that the Great Creator had no 
at all, or that it came to paſs merely by Chand, 
that in the Arteries, where the Blood ſtood in need 
of more ſtrength, in order to inſinuate irfelfſhto the 
"arrow Paſles-of their extreme Branches, the Mal 
cular Fibres, by which they are contracted, 2 
very ſtrong in thoſe Parts; and on the contra) 


in the Veins, which continually grow larger, * 
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u which too great @ Swiftneſs and Contraction 
would be hurttul, the Fibres are tar from being 
b irong or ſo numerous But that which the 
Wiſe Creator cauſes us to keel as it were, with 
the Hand, is that in the Vena Porte, the like Fibres 
ite again Stronger than in other Veins, tho fewer 
than in the Arteries ; thoſe _ the only Veins 
of all thoſe of the body, whole Branches, en- 
ung into the Liver, grow narrower and nar- 
wer; for which reaſon they require more Strength 
than other Veins, to the end, that like the Arte» 
den, they may oblige the Blood to paſs on to the 
narrow Ramiications, and to the Glands of the 
Liver, | 


dier. XVIII. The Uſer of the Blood in General. 


Now to paſs by other Particulars concern- 
ng the Blood and Veins, of which we have alread 
treated very fully, the Thread of our Diſcourſe 
— to lead us to the Uſes and Motions of this 

There are Three particularly, that, among 
others, are known to depend either wholly, or in 
part, upon the Blood : The Firſt, 1s the Separa+ 
ton of ſo many difterent Humours, which are ei- 
ther neceſſary to the Body, or muſt otherwiſe be 
aiſcharged, Secondly, the Nouriſhment of the Bo- 
dy. Thirdly, The Motion of the Muſcles. 

Now whilſt we are going to treat of the firſt of 
theſe in its order, let no Body think that we de- 
[gn to enumerate the various Opinions of many 
lamed Men thereupon ; being contented to ſhew 


do eg the External Diſpoſition of ſome, ſo far as it is 
Mul A trown, ſince Men have not yet been able to pe- 
, a werete all that belongs to it, beſides, it was 
* both out of our Power and Deſign too, to handle 


lis Matter alone in this Place. A rough and ge- 
H z - neral 
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neral Account of the Uſes of theſe ſeparated My. 
mours will be more than ſufficient for our 
which was to convince a —— Mind, chat * 
are formed by a Gop abounding with Wiſdom a 
Goodneſs, ee 


Scr. XIX. The Enumeration of ſeveral Mumu 


No to paſs over the Lympha, which is ſeparat 
ed in ſo many Places, the Gall in the Liver, the 
Juices in the Pancreas, and in numberleſs other 
Glands,the Humours in the Stomach and Inteſtines, 
in the Eyes, Noſe, Ears, Mouth and other Parts; 
foraſmuch as there are ſtill different Opinions about 
them and their chiefeſt Uſes : Can one ſee that 
there is diſcharged from the Brain ſo Powetfi 
and Spirituous a Humour, which is derived by the 
Nerves to all the Parts of the Body, rendering fe 
many and ſuch important Services, and being part. 
culatly the chiefeſt Caiiſe of all our Motions j that 
there exhales from thePores of the Skin, and by Re 
ſpiration, an inviſible and continual Vapour (ſups 
poſing a Manto be in good Health) in ſo vail a Quins 
tity, that the accurate Sanforins has diſcovered, thit 
this alone does exceed every day all the other gro 
ſer and viſible Evacuations ? 

Can any Body believe, that it happens without 
a fix'd Purpoſe of our Great Preſerver, in order to 
continue upon the Earth the Race of Mankind in 
their Children, that the Materia Seminalir, for the 
Procreation of them, is ſeparated from the Blood; 
and that the Milk flows from the Breaſts of the Fe 
males for the Nouriſhment of their tender Suck 
lings? Can any Body contemplate the Diſpoſitions 
of the Water-Courſes, when the Blood is ſeparated 
from its Salts in the Kidneys, without diſcovering 
the Finger of his adorable Creator in all chel 
Things? 


Sect, 
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Sect. xX. The Paſſage of the Urine. = | 


4nd to the end that all that has been here ſaid 
nay not paſs for Declamation,or Rhetorical Figures, 


et us examine a little more cloſely the Diſpoſitions 
that are made \in the ſolid Parts of the Body, for 
theſe three laſt mention'd Humours ; without en- 
quiing into that great and wonderful . 
bow each of them has acquired its peculiar Faculty 
or Property, which hitherto remains among the 
Secrets of the Great Creator. 
Now to give ſome Notion thereof to an unex- 
rerienced Perſon, let him ſuppoſe, in Tab. IV. Fg. 3. 
that the Blood deſcends from D to u, thro* the 
Great Artery Da, of the Heart; and becauſe the 
W (id Artery at u, and in the farther proceeding 
Branches, grows Continually narrower, that the 
ad Blood is forced to paſs into the Side Branches; 
by which means it takes its Courſe thro' one of 
them, F, to the Kidney B, where having diſcharged 
its Salts, it returns by the Kidney Vein W, and 
ſo proceeds by C, along the Pena Cava upwards, 
again to the Heart. FM 

In this Kidney (the internal Structure of which 
b repreſented (Tab. IV. Fig. 4.) the Humour of 
which the Urine is compoſed, ſeems to be ſeparat- 
ed in the outmoſt Glandulous Subſtance, A A: 
Do we not here, without going any farther, per- 
tive the wonderful Operation of the Deſigns of 
the adorable Creator, who makes this Humour 
geſcend thro? ſuch narrow Veſſels B B, which be- 
Ing collected into a kind of little Nipples, called 
by the Anatomiſts Carunculæ Papillares, do filtrate 
this watry Matter with its Salts into larger Mem- 
dranous Veſſels, ccc; which do again diſcharge 
what they had received, for the moſt part, into two 
great Spaces, out of which there is made one 
| H 4 great 
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great one, C, called the Pelvis; thro' the Orifice 
thereof this Liquor deſcends farther into the Tube 
P, or the Ureter, which being joyned to the eh, 
do repreſent a compleat Funnel with its Pipe, which 
being inſerted at Y Y, (Tab. IV. Ry. 3.) inthe Bud. 
der H, makes on each fide a Veſſel GY, in or: 


der to diſcharge that which is brought into it } 


Two things ſeem to be requiſite here ; ff, 
that the Urine coming into the Bladder, may . 
driven out of it again ; and, ſecondly, that in order 
to prevent Inconveniencies, it ſhould not happen 
continually, nor without our Will. Now can | be 
imagined, that it is without Knowledge and De. 
ſign, that there ſhould be Muſcles likewiſe placed 
in the Bladder, in order to contract it, and force 
out the Water, beſides the Muſcles of the Belly 
which could have preſſed it; and particularly, that 
tho* the Bladder were contracted and drawn toge- 
ther, that which is contained might have burſt out 
at every Orifice, if it had not been ſo contrived 
that that Humour ſhould not be able to return tho 
the Orifice Y Y, by which it deſcended from the 
Ureters G, but only thro* that Paſſage which Nature 
has preſcribed it ? 

Thus we ſee that it is eaſie to blow up the 
Bladder H, by one of its Ureter G Y, but it it 
ſhould be blown by that Tube, thro' which the 
Urine comes out, the very Children know, that 
the Wind cannot paſs that way thro' the Orifices 
of the Ureters. | | 

And as for what relates to the ſecond thing, we 
may obſerve, that the Bladder is fortified with a 


ſtrong Muſcular Valve at the lower end of it, to 


prevent the Leaking of its Humour, and is fhut 

up by the ſame till a greater Force obliges it to 

give way, and ſuffer the Water to paſs thro it. 
Add thereto, that becauſe this Humour is al- 


moſt always Salt, and often ſharp, the moſt gra- 


| cious 
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dous Care of our Creator (to the end, that it 
hould not corrode the innermoſt Membrane of the 
adder, which is exceeding ſenſible, and ſo oc- 
aon Pain) has fortified the ſame with a kind of 
4 tough and ſlimy Moiſture againſt it in the inſide, 


Ser. XXI. The Breaſts of Women. 


Tus ſame Wiſdom appears in the adapting other 
things to their Ends, ſuch as the Tubes of the 
; Salivales, and ny in the Structure of 
thoſe Ducts, by which the Gall paſſes from its 
Bladder, and from the Liver to the Inteſtines ; and 
the Veſſels of other Parts, where the Humours are 
ſepatated from the Blood. 

But can he, who ſees no more than the little 
Glands A A, in the Breaſt of a Woman (Tab. IV. 
Fy. 5.) (the external Tegument being taken off) 
in which the Milk is ſeparated from the Blood; 
and the little Tubes 5 5, into which it flows, and 
where it is preſerved, to the end, that it may in 
proper time be ſuck'd out thro' the Nipple C, 
where they are open, and in which they terminate : 
[ ſay, can he that ſees theſe things imagine, that 


the this only part, to deduce no Arguments from all 
it the reſt, had not a Maker, who deſtined it to per- 
the form a Service ſo very important to all Creatures 
N in their moſt tender Age? 

5 de cr. XXII. The Structure of the Seminal Veſſels. 


Now that every one may be yet farther con- 


to iinced, that all the Parts of our Body are with 
ut meat Wiſdom adapted to particular and certain 
to les; let us go on, and conſider the other Parts 


repreſented in Tab. IV. Fig. 3. 8 
i. How the Spermatic Arteries P P, coming on 
tech fide out of the Great Artery D , do deſcend 
to 


| . "MY 
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to the Teſticles, therein to diſcha Femina 
Matter which they bring thither ach Blood 
the Remainder of which 1s carried back again from 
the Teſticles ro the Heart by two Veins O and 
u, and with how many Windings and Tur 
the ſame aſcend, may be ſeen on the left Side «, 
where they are repreſented as ſtretcht out; whill 
the Artery P, deſcends ſtreight ſorwards ina Man, 
as Verheyen has obſerv'd. Rue 

And, that we may all ſee that the Wiſdom of 
our Creator extends itſelf to the meaneſt Things, 
it need only be remark'd, that the Arteries PP, & 
for the moſt part, proceed immediately from the 
Great Artery Du; but that the Veins O and , 
thereto belonging, do not-both, but only one of 
'em, viz, O, and on the Right, diſcharge itſelf into 
the Vena Cava Cu, whillt the Left , is inſerted 
into the Kidney Vein W, becauſe it was to be 
feared,that as it took its ors into the Vena Cava Cu, 
the courſe of its Blood might be obſtructed atevery 
ſwelling of the Artery, by reaſon of the continual 
Pulſe of the Great Artery, over which this Vein 
mult have neceſſarily paſs'd, as appears by the Fi 

ure ; ſo that by this Conveyance of the Blood, 

m auto W, and from W to C, (which otherwiſe, 
if it ran as at O would be ſhorter) this Incanve- 
nience is prevented by a careful Providence, and it 
is fully pars, that it intervenes in ſo ſmall a Mat- 
ter as the Courſe of this Vein, 

2. That in order to bring the Seminal Matter, 
ſeparated from the Blood in the Teſticles, to its 
deſtin'd Place, two Tubes, R R, or Vaſa Die 
rentia, aſcend from the ſaid Teſticles, and carry 
the Seed into the Vſeule Seminales, which ap- 
pear on one Side behind the Bladder X X, and 
there it is preſcrv'd till the time of its Uſe, _ 

z. That the End of theſe Sced-Veſlels is op'd 


by little Glands, which prevent the Matter from 
| T0 diſtilling 
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iſfilling out of its own accord, and yet do not 
abltru& the ſame when Ejection is neceſlary, 
That in each of the Groins there is a peculiar 
Tibe made for that purpoſe, of the Membrane 
that lines the Belly, call'd the Peritonaum, thro' 
which the Seminal Veſlels or Vaſa preparantia OP 
leſcend, and the Seminal Ducts or Vaſa deferentia 
RR, aſcend ; as may beſeen Tab. II. Fig. 1. WW. 
And particularly, to prevent the Inteſtines from 


preſſing into the Serotum or Cod, and cauſing 
4 what we commonly call a Burſten or Broken Bel- 
do, ly, theſe Tubes are cover d with a Membrane in 
the In; but in Dogs, and other Creatures, whoſe 
d n, Polture is not erect, and conſequently which are in 
| of no danger of ſuch Accidents, the ſame Tubes have 
into no Coverings, but are quite Open. 


dec r. XXIII. Conviftions from the forggoing 
Obſervations. | | 


Th1zkt are whole Volumes written to ſhew all 
the Particulars of theſe Parts only; we ſhall 
therefore go no further, but leave it to every one 
that Reads and Underſtands what has been already 
ſaid, to examine himſelf, whether he can believe, 
that in all theſe Matters about the Seed, Bladder, 
breaſts, c. the Wiſdom of a Creator has had no 
Room ; and whether he can admit, that among 
thouſands of Differences, any one of which, in 


er, caſe all things had been produced by Chance, and 
its without Underſtanding, might have here equally 
fe come to paſs, theſe only ſhould have taken effect 
ty al of which are ſo well adapted to ſuch Great an 
p. Neceſſary Purpoſes? I can't forbear ſaying one 
id word here likewiſe to ſome other Philoſophers, 


ind obſerve, that ſince, as we have juſt now ſhewn 
in Tab, IV. Fig. 3. the Spermatic Vein u, on the 
Left Side, does not take the ſhorteſt and moſt 
ſimple 


N : 
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ſimple way to the Vun Cava Cu, as that on the 
Right Side docs in O; but making a Tour; dow 
firſt inſert and diſcharge itſelf in the Kidney«Vein 
WI thatit is in vain to affirm, that thoſe” Hypo. 
theſes carry the greateſt Truth with them, which 
appear to us to be the moſt fimple, and to pro- 
duce every thing after the ſhorteſt Manner; for- 
aſmuch, as there may be unknown Reaſons, as hen 
in the Caſe of the Great Artery Da, whiy the 
Supreme Architect, in order to bring about bit 
other Parpoſes, may think fit to depart from that 
Method, which would otherwiſe be more ſhort 
and ſimple in the Production of that End only, 


Ster. XXIV. The Nouri and Motion of th 
Blood, not yet fully known. 


Now it would be time to paſs on to the other 
Uſes of the Blood, namely, the Nouri and 
Motion: But foraſmuch as the Ways of the Great 
Creator, are in theſe Matters, even to this time, 
inſcrutable to us, and that the Structure itſelf of 
the ſolid Parts are not yet fully known, but do 
abound with Diſputes ; we judge it more ſafe to be 
ſilent therein, than purpoſely to offer only Gueſs 
and Uncertainties, or Poſitions, which are notyet 
ſufficiently reccived by Learned Men, how probable 
ſoever they may ſeem ; the Adorable G o has tot 
however left himſelf without a Witneſs, to every 
one that ſeeks him, in numberleſs other Matters, 
the Certainty of which, can by no means be called 
in Queſtion. 


cox 
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coNTEMPLATION IX. 


(fthe Nerves, and briefly of the Lympbatick 
Veſſels, Glands and Membranes, 


he ——_—_——_ hath, A. 


Szxcri0nl, The Tranſition to the Nerves, 


HEN we were treating about the afore- 
ſaid Separation of the Humours of the 
Blood, it would have been proper enough to have 
nention'd thoſe of the Brains and Nerves, as a kind 
of Humours ; but wirh reſpec to our Deſign, the 
{ important Uſe thereof, the ſo wonderful Tex- 
ure of the whole Series of the Nerves, which, 
like the Arteries for the Blood, ſerve for Vellels 
to convey theſe Humours ; they are by much too 
conſiderable to be handled curſorily, without ſay- 
ing ſomething particular of them too. 

Now then, in order to convince an unhappy 


of his Maker, nothing more ſeems to be required, 
than to move him to look into the Enquiries and 
Obſcrvations of the Anatomiſts, and eſpecially of 


SEASESPTeS 


juſt Idea of the Concatenation of this wonderful 
dructure, of the innumerable Multitude of the 
little Branches of the Nerves, of which there 


peculiar Service to the Body. 
To repreſent ſomething of this Matter here, let 
lim caſt his Eyes upon Tab. IV. Fig. 6. and . 


be bseke besserer 


Philoſopher, of the Perfections and Wiſe Deſigns 
Wil and Viewſſens, and endeavour to acquire a 


brot one that is made, but what is of great and 


? 
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il each of theſe fine Branches performs its Function 


(and ſome of em are ſo very neceſſary; that if they 
ceaſe, they put an end to our Lives ;) whether 
Nerves that appear to the Eye of an unexperienc i 
Perſon, ſo irregular and confuſed, and yet in then. 
ſelves are ſo well diſpoſed, that there is not one of 
'em, yea, not the ſmalleſt Branch or Sprig of en 
but has its Uſe ; let him conſider, I ſay, whether 
all this can be performed by Chance? He that 
deſires to be more fully convinced hereof, let him 
conſult the Large Figures of Mr. Vieuſſens.- 


Scr. II. Diferent Opinions about the Matter that 
paſſes thro the Nerves. 


Ir was well enough known to the Ancients, that 
all the Nerves are a kind of Veſſels, thro' which 
a certain Matter, that deſcended from the Brain 
into the Muſcles, was either an entire, or at leaſt 
a concurrent Cauſe of their Motion : Becauſe, if 
a Nerve was cut oft, obſtructed, or otherwiſe diſ- 


abled, the Muſcle to which it belonged, notwith- 


ſtanding all endeavours to the contrary, Would 
remain without Motion. | 
This Matter is conceived by all to be indeed 


fluid; but by ſome tis ſuppoſed to be a Wind ot 


Spirit, and is therefore called the Animal Spirits, 


and is believ'd to paſs thro' the Nerves with 4 


Swiftneſs like that of Lightning; it being othet- 
wiſe impoſſible to reconcile the unconceivadle 
Quicknels of the Motion, which we ſee performed 
by Creatures in ſo ſhort a ſpace of Time, with the 
low Courſe of a Liquor: Upon this Foundation, 
there are ſuppoſed to be Valves, and many other 
things in the Muſcles, in which Suppoſitions there 
is Ingenuity enough, if there were but enough 0 
Truth too. * 
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zut theſe Opinions are called in Queſtion; 


gil, becauſe it has been ſufficiently proved by 


(hymical Experiments, that ſo very volatile a 
Matter is not always required towards the produ- 
nga ſwift and violent Motion; accordingly, it 
us been ſeen, that by the Mixture of Oyl of Vi- 
vl, and Salt of Tartar, the firſt of which has little, 
and the other hardly any Volatility it it, a ſtrong 
d ſudden Fermentation has been produced. We 
re taught by a like Experience too, that Salt Petre, 
frinſtone, and Charcoal, which are not count- 
el among volatile things, being mingled together 
into Gun-Powder, have occaſion'd ſuch Motions, 
u for Swiftneſs and Force, have not yet been 
equal'd, The ſame appears from the Glaſs of 
Antimony, which being a fixed Body, (or at leaſt 
ſo volatile, that it is able to reſiſt a very ſtrong 
Fire for a long time, as is well known to the 
Chymiſts) has yet the Faculty of producing ſuch 
t Commotions and Contractions in Humane 
ies, even ſo ſmall a quantity of it, that thoſe 
who have tried it own it to be wonderful: Others 
deduce the Motions of the Muſcles from Hydro- 
latical Laws, which therefore need not ſuppoſe ſo 
great a Swiftneſs of the 8 nices, 
Scondly, the Courſe of the Nerves being now 
better known to the Anatomiſts, it has been diſ- 


torer'd by the Complaints of their Patients, that 


It was probable, that a ſlowly moving Matter 
paſled thro* the ſame ; which ſeemed to be in ſome 
nanner more credible when it was conſider'd, how 
improper the moiſt Subſtance of which the Brain 
nd Nerves are compoſed, appear to be for afford- 
Ing a free Paſſage to any thing that was to move 
o' them with ſo unconceivable a Swiftneſs as 
tte matter of Wind and Spirits. 


Sxcr. 


Humour reaches the Midriff, the Motion of it 
dation, that the Matter ot the Nerves is. of the 


preſſing the End of the Great Nerve, in the Tall of 
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Szcr III. An Experiment 10 prove | as 
Juice, 40 


Bo r particularly the Experiments taken After. 
wards by Meſſieurs dall ane Malphight, ſeem to 
have put the Matter beyond Conjecture, and to 
prove, that there is a tough Humour (which 
they called Succus Nervoſur, ot the Nervous Juice, 
in opolition to the Animal Spirits) which run theo 
the Nerves, | | 

For if you diſſe& the Breaſt of a Creature, in 
which there is ſtill a little Life, or thay is but jul 
Dead, and with the Fingers of one Hand, preſs the 
Nerve of the Midriff in ſuch a manner, that no- 
thirg can deſcend from the Brain into it by thi 
Veſlel ; and after that, go on to preſs with the 
other Hand, that Part of the ſaid Nerve, which is 
between the firſt Preſſure and the Midriff, ſo 1 
to drive whatever it contains forward into the 
Midriff; it will be found, that the Midriff wil 
reſume the Motion which it haſt loſt, and continue 
it till the Humour that was in the Nerve be 

uite pratruded : But if you looſen the Fingers dl 
the Firſt Hand, and admit a New Pallage to 
that which comes from the Brain, you wil 
ſee, after ſome time, that, as ſoon as this New 


will be renewed. Conſult Bergerw upon the ſane, 
Page 260. and, that one may have ſome ſalid Foun- 


Nature of a Liquor, and not of a Spirit or Wind, 
the great- Enquirer, Maſpighi, has ſhewn, that by 


an Ox, the ſame will ſwell before your Finger; 
and if you make an Incifion in it, there will come 
out a viſcous Liquor like Turpentine. Which 


Expeximent having been ſeveral times — 
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by Berger, and always appearing in the ſame 
nner, it puts the ſaid Hypotheſis out of all 


Doubt. 


Ser, IV. Convittions from the 
tions z and an Experiment about 


[WovutDp ask any Body now, that underſtands 
this, whether it can ſeem credible to him, that it 
brought about by Chance only, and not for any 
Wie Purpoſe, that a Humour, which is ſeparated 
ſom the Blood in the Brain, is derived into every 
Part of che * by ſuch an innumerable multitude 
of Tubes and Channels, in order to produce Mo- 
tion wherever it is requiſite > To ſay nothing here 
of the Fermentation of the Food, of Nouriſhment, 
ind ſo many other Uſes, which render the Courſa 
of this Nervous Juice. entirely neceſſary ; And 
can it be without an End, that this Humour has 
one wonderful Property, (more we cannot reckon 
here with any Certainty) that it is fitted, together 
vith the Blood of the Arteries, to produce theſe 
Motions in the Muſcles? 

For that the Arterial Blood does likewiſe very 
nuch contribute to Motion, may appear from 
te Experiments of Bartholinus; by which we 
ke, that a Limb or Joynt is render'd lame and 
id of Motion, as well when, by Binding the 
Artery, the Blood is hinder'd from coming into 
tie Muſcles, as when the ſame is done to a Nerve. 
And can any one obſerve this come to paſs, after 
luch an amazing manner, not only in one, but in 
i Men and Beaſts too, and ſo many Wonders pro- 
luced thereby; ſuch as the external Motions. of 
Vaking, Swimming, Flying; and the internal, of 
ue Heart, Arteries, Stomach, Bowels, and ſp 
nany other Parts, ſerving : both for the -Support 
ud Procreation of Animals; and, can he then 
Vor, I. I aſcribe 


ing Obſerva- 
108, 
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aſcribe allthis to mere Chance and ignorant n 
without thinking that he will be taken; by all wiſe 
Men, for a blind or obſtinate Fool >  . 


Sect. V. The Nerves of Hearii are exteniled lle 
ie — du 


No w let a Man conſider farther with himſelf 
whether the Great End of our Creator, to furtifhus 
compleatly with every thing that is neceſſary for us, 
does not plainly appear in the following Caſes : 
Firſt, That the Nerves of Hearing do diſtribute 
their Branches to the Muſcles that move the Ear, 
to the end, that as ſoon as we are warned by the 
Noiſe which affe&s the Nerye, the other Inſtru- 
ments may be immediately put into a Condition 
of ereRing the Ear, in order to liſten the better: 
This is obſervable in the raiſing the Ears of many 
Creathres as ſoon as you ſpeak or call to them; for 
the ſame Reaſon it is, that this Nerve ſends other 
Branches to the Eyes alſo, that upon the heating 
of any uncommon Sound, we may preſently look 
about us; and likewiſe, be ready, without delay, 
if ſpeaking or calling for Help be neceſſary ; for 
which purpoſe, the ſaid Nerve of Hearing has a 
Communication with thoſe of the Fifth Pair, and 
the Parts that produce Speech. | 


Ster. VI. The Nerves of Taſting, 


Secondly, Tu at the Nerves which ſerve to pro- 
duce Taſt, and which, according to Willis, make 
a fitth and ſixth Pair, do likewiſe ſend 6ut Branches 
to all thoſe Inſtruments that are neceſſary for Ma. 
fication or Chewing, to render the Action ind 
Taſt lively and ready; they. likewiſe ſend other 
Branches to the Noſe and Eyes, to the end, that 


in the Choice of our Vi&uals, we way de 'b 
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de Smell and Sight: And laſtly, that while all the 
bremention d ate exerred, to the end, that nothin 
my be wanting, other Branches are tranimir 
o the Glands for Spittle, that this Humour may 
e ſupplied in abundance, and the Month and 
Throat moiſten'd therewith, during the Action of 
Chewing and Taſting. 


Sxcr, VII. Nerves that Operate with, or without 
our Conſent. 


Thirdly, CA x any one ſee without Aſtoniſhment, 
that Nerves, which ſeem to be made of the ſame 
Matter, and maintained by the ſame Food, can 
perform ſuch various and different Functions? That 
the firſt, which comes out of the Marrow of the 
Back, as the ſaid Marrow does from the fore- 
part of the Brain, ſhould entirely be governed by 
our Will, in the Motions produced by it in our 
Arms, Legs, &c. and accordingly cauſe the Muſcles 
to operate, or- to ceaſe Working ; whereas the 
other, that have their Origin in the Cerebellum, 
o Hinder-part of the Brain, do continually and in- 
ceſantly move thoſe Parts to which they are tranſ- 
nitted, as long as our Life laſts, without the leaſt 
dabjection to our Will. 


ter. VIII. The Par- ugum and Interecſtal Nerves. 


Ve ſhall give a Proof hereof, in Tab. IV. Fig. 6. 
which, by reafon of irs Smallneſs, can only ſhew 
a little of it: A Bis the Pay-vagum, or Wan- 

ng Nerve, as it is called by the Ancients, 

cauſe it is extended to ſo many Parts; by Mi. 

if it is called the Eighth Pair; of this, A repre» 

nts the uppermoſt Plexus, and B the — 

iter ſome Ramiſications to the Muſcles of the 

Throat and Weck; there yen of H, a Branch a, 
| 2 


to 


hu 


128 The Chriſlian Phileſophoy, 


to the upper-part of the Wind- pipe, there come 
veral other trom B, which — — 5 
the Heart, to the Pericardium, and to its. Avri. 
cles and Blood- Veſſels, and one bigger than, the 
reſt, C, which runs to the Plexus f of the 
Heart F; from the Plexus B, there ſprings likewiſ, 
the recurrent Nu D on the right Side, and E 
from the Body of the Nerve itſelf on the left Side, 
which moves the Wind-pipe, 

Beſides theſe, there goes at e, a Great Branch to 
the Vein of the Lungs, and to the Heart at D, and 
from the Plexus Nervoſus of the Heart F, muns a 
Branch e, to the Artery of the Lungs, and a great 
many, f, to the Heart. 

Moreover, there paſs from this Nerve a great 
many Branches g, to the Lungs, and the Veins and 


a P Us — 


— —  ——ſ 
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— — 


| 

| Arteries, and Bronchi of the Lungs in the ſame, Wil | 

| and ſome, , to the Gullet, 

4 Finally, this ſame Nerve divides itſelf into two WI ; 

" Branches, G H, on each fide, which afterwaros Wl { 

5 uniting again in I, ſpreads an unſpeakable number Wil | 
| of Branches in the Stomach ; and, after having 
| ſent ſome Sprigs to the Plexus Nervoſus, lying in 


[| the Belly, ends there, as far as we have been able 
l to diſcover, 

| The fifth and ſixth Pair of Nerves (marked; 

| and 6) the firſt of which does in 2 manner furniſh } 
| all the Parts of the Facc and Mouth with Nerves, 

| make a great Nerve by the Branches which they 

| ſend out, and which are commonly called, tho 
not very properly, the Intercoſtal ; this, after having 
made a Plexus above at i, and tranſmitted out ot 
it a Branch to the contracting Muſcle of the Gul- 
let, proceeds forward to a ſecond Plexus K, which 
lies in the Neck; and after having ſent out of it 
ſome Fibres >, to the Gullet and Wind-pipe, com- 
municates farther Great Branches L, to the Plexus 


Nerveſus of the Heart. Again, this ſame Nerve 
makes | 


- — - SS _2_ on» _ £z. © = FJ and Ow. 


— — 


— 


1 * 


I 


R 


8 


The Chriſtian Philoſopher. 129 
mikes a third Plexus at N, and then deſcends 
wo! the | Breaſt, where ſome Nerves, u n, are 
netted therein from the Back-bone ; and com- 
ng into the Belly, tranſmits two Great Branches, 
? downwards, which makes other Plexus at 
( U, and from thence communicates Nerves 
10 all the Inteſtines of the Belly, as may be ſeen 
u W, paſſing to the Bowels, 

To conclude ; There are none of the Entrails ei- 
ther in the Breaſt or Belly, but what receive 
branches from the two Nerves we have here 
deen deſcribing ; viz. the agus and the Intercoſta- 
i, Whoſoever deſires to ſee them minutely re- 
wreſented, may conſult the famous Works of Meſ- 
fieurs Willis and WViewſens ; whoſe Figures from 
Branch to Branch, together with the Courſe of 
the Nerves in the Body, before they were Publiſh- 
ed, were compared and examined by another great 
Anatomiſt, being founded upon Experimental Diſ- 
:&ions of above 400 Bodies in the ſpace of fifteen 
Tears, 

One might here make infinite Remarks upon 
ach Du&, or Courſe, of theſe Nerves ; upon their 
luſertions into one another; upon the ſeveral Parts 
which receive their Nerves from the ſaid Branches; 
upon the Plexus that appears therein, and which 
conſiſt of the Concurrence of many Nerves of a 
different Original; as at F, for inſtance, which is 
equally compoſed of the Sprigs of the Par- vagum 
and Intercoſtale ; to the end, that the Heart, which 
thereby moved, might receive its Nervous Juice 
om the one, in caſe the other ſhould fail: To ſay 
o more, can any Body imagine, that theſe Diſpo- 
itions have been made without Wiſdom ? 


I 3 SECT, 


ſition of the Wandering and Intercoſtal NY 
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S er. IX, Convidlion from the nden Ole 


| ste n 
_ I Cannor forbear putting this one Queltjn 
a Man, that is ſtill ſo unfortunate, as not to pri 
to diſcover from all theſe things, the Wildom 
of his Creator; viz. Whether he can, without 
trembling, conſider, that all this Great Compo- 


b 
which his Heart, Lungs, Veins, Stomach, 
Liver, Kidneys, and every thing elſe, that contt. 
butes to the ſupport of his F e, are 
is performed entirely withaut his own Will ar 
Concurrence ? And, that there is ſcarce any tg 
elſe left to him, beſides the command over thoſe 
Nerves which ſerve for its External Functions 
whilſt, in the mean time, he is not able to con- 
tinue one ſingle Inſtant the Action of thoſe Nerves 
by which he lives. Nor can the mol obdurate 
Ae, or the ſtrongeſt Mind (as they love to all 
e find here any Evaſion to ſatisfie his di- 

urbed Conſcience, that he is not abſolutely: in 
the Hands of another, upon whom his Lite does 
continually depend ; at the ſume time that he it 
forced to confeſs, from his own, Experienge, that 
Il the Motions contributing thereto, are yi 
Juced in him, Without, and againſt his Will, . 
Nerves, whoſe Operations he can neither ales 
ly obſtruct, nor promote. 1 


S rer. X. The, unhappy Condition of the A. 


H o w much more vappy then is ſuch a one, who 
trom Contemplating the Diſpoſition and Structure 
of his Nerves, and the Conſequences thereof, has 
learned to know himſelf ſo far, as to be experimen- 


tally convinc'd, that hisgracious Creator has cauſed 
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i the Nerves which ſerye for the ſupport” of his 
Body, for the Motions of his Heart, Lungs, Sto- 
nach, Cc. for the Circulation and Separation of 
his Humours and other Neceſſaries of Life, to ope- 
ate for the reſpeRive Purpoſes, by an immediate 
Power ; and not only without his Will, but even 
yithout his Knowledge, or any Perception thereof? 
And who having farther vbſerved how many Nerves, 
by the Wiſe Providence of his Maker, are ſtill left 
or the moving of other Members, according to his 
own Diſcretion wholly ; I ſay, who is there, that 
iter having ſeriouſly conſider d all theſe things, 
does not find himſelt obliged to uſe them all to 
& Honour and Glory only of his adorable 
or? | 


Ser. XI, The Nerves of the Midrif. 


Aup if this be not ſufficient to convince every 
Man of the Views and Deſigns of a Wiſe and Mer- 
cifyl Creator, in the Diſpoſition of the Nerves, let 
tim caſt his Eyes upon Tab. IV. Fig. 7. in which 
he will find the Repreſentation of the Midtiff, 
_ ” have cauſed to be drawn for this put» 

e Only, Ry 
"Now to ſay nothing of its Circular Muſcle A A, 
wd another BB, its Tendinous Part C, the Paſla 
D for the Gullet, and E for the Vene Cave ; as allo 
the Blood Veſſels that feed it, G HI; of which 
trery Body that underſtands their Uſes, can ſay a 
— deal more, in order to prove the Wiſe 

is and Purpoſes of the Great Creator 1 Caidany 
de be ſo blind, who knowing how neceſſary it is, 
thit the Motions of the Midrift hou'd depend u 
dur Will, when in extraordinary Breathing, in Sing- 
Ag, Speaking, and other Incidents, the fame is re- 
{llite, obſerves here, that two Nerves K — iſſuing 


bit of the Nerves of the Neck (as. they do from 
| 14 tho 


are very remarkable upon this Occaſion: The Ine- 
Plexus Nervoſus in the Meſentery, and all of them 


hs 
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the Medulla Spinali:) and therefore d belong i 
thoſe that are ſubje& to our Will, are de 1 | 
upon the ſaid Midriff? And wen he is mottopel 
convinced, that it is no leſs neceſſary" that the 
great Work of Ref * ſhould be eontinuyl 
carried on, even whillt we o_ and how thei 
venient it would be, that whillt we are waking, i 
we happen to fix our Thoughts upon other Mat 
ters, We ſhould be obliged vvery time to attend 
to the Buſineſs of Reſpiration, and to divert or 
Thoughts from all other things to this alone: Can 
a Man, I ſay, without acknowledging the gracious 
Purpoſe of his Maker, obſerve that to other 
Nerves, L L, are communicated to the Midrlf 
which (as it happens alſo to the Bowels, Heart,) 
do continue the Motion thereof without our Con- 
currence, and when we leaſt think of it; and for 
that reaſon take their Riſe from the Intercoſtal 
Nerves, which are made for that Purpoſe ? 


SH. XII. The Nerves of the Inteſtinum ReQun, 


Tus ſame may be obſerved, beſides other 
Parts, in the Inteſtinum Rectum, which requires one 
Motion ſpontaneous and independent of our Will, 
in order to bring forwards that which is contained 
therein; and again, a ſecond Motion, which is 
voluntary, in order to be exerted with the greater 
Force at the time of the Diſcharge. 

The Words of the accurate Anatomiſt Verhejen 


— — --— — 


ſtines have, among others, their Nerves of the great 


are ſerviceable to the Motions performed without our 
il (Functiones involuntariz.) But the Inteſtinum 
Rectum, and prebably alſo that Part of the Gut that 
is immediately joining to it, has other Nerves from the 
lower Part of the Medulla Spinalis, by the * 7 

- | D 
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4 the Di ( the ee acroſs 
th and in We * 5 N 
Sac r. XII. The Vaſa Lymphattea, | 


No w as the Blood which goes thro? the Arte- 
ts to the Parts of the Body is brought back again 
tt! the Veins, the Enquirers into Nature have 
kewiſe atlerted, and not without great Probabl- 
ly, that the Humour which is ſeparated from the 
ood in the Veins, and which is communicated 
the Nerves to all the Party, Is brought back 
ie by another fort of Veſſels (called the Paſa 
Lywphatica) to the Blood, and fo performs as it 
were another Circulation. 

Now whether this Lywpha, or tranſparent Li» 
quor, proceeds from the ſmalleſt Side Branches of 
the Arteries, in each of which at the ſame time 
Nervous Sprig diſcharges itſelf, we ſhall not 
ere farther examine, but refer ſuch as deſire to 
now it, to the ſecond Work of Monſieur Viewſen: : 
This is true at leaſt, that theſe Yaſa Lymphatica are 
obſerved to proceed from all the Parts of Crea- 
wires (the Brain excepted, that being yet doubt- 
ful) as likewiſe that the Courſe of their Liquor 
nqq (Tab. I. Fig. 6.) proceeds to the Dutins Tho- 
: Oy, and fo to the Vena Subclavia, u x, and 
ther Places directly to the Veins; that they have 
mumerable little Valves, in order to prevent the 
eturn of the ſaid Liquor, and ſo appear like 
Links of little Chains q q ; that they touch upon 
freral Glands in their Paſſage, or proceed like- 
viſe from ſome. Thoſe who deſire to have any 
Notion of this Matter, may conſult Tab. IV. Fig. 8. 
where it is ſhewn how theſe Vaſa LymphaticaL L L, 
0 coming out of the Kidneys BB, and other 
Fats of the Body, have a Communication with 
lis Glands F, G, H, I, K, and diſcharge _ 

elves 
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ſelves into the Recepracle of the Chyle D, n 
to carry their Liquor on to the Hood by the Dui 
Chylicus E, which is here repreſented as cur d 
and in the meau time (as we have ſaid aboye)} 
8 _ a Stream for the Circulation ot i 
* e. | W 
Now how unknown ſoe ver may be the 
Squrce or Origin of theſe Veſſels, foraſmuch 
molt of the Experiments have been made upc 
Beaſts, and deſcribed from them, the Oppottun 
ties being very rare of opening Mea ſo quick 
after their Death, in order to diſcover thele 
pear, for which ma 
ſon ſome principal Anatomiſts have endeavoured 
to ſhew their Courſe b injecting Quickilve pre 
for that Pur 0 e, into t m et this a 
eaſt is true, that they do diſcharge all their L. 
quor into che Venous Blood, and ſo render th 
aforementioned: Service to the Chyle, | 


| Snc 7. XIV. The Glands. 


WI ſhall paſs over the Diſpoſition and StruRure 
of the Glands, it being ill ſubje& co too man 
Differences and Diſputes in the chiefeſt Matte 
but which perhaps may furniſh Poſterity it 
new Mattet to convince the Unbelievers, of thi 
Wiſdom of their Creator; however it appears 
the mean tim: plain enough, that they cannot 
tribute it to mere Chance, Or ignorant Cauſes, th 
the ſaid Glands are uſeful to ſo many, if not to 
the Separations of Juices ; and that this wonde! 
ful and as yet unknown Effect, is produced, in their 
Bodies, viz. that the Blood (which in it ſelf is in 
a manner inſipid) being brought into the Glands 
by its Veſſels, the Humours that are ſeparated 
from it in thoſe Glands, are thereupon: impregna- 


ted with ſo many different Taſts and Fro rs | 


ſels which do preiently diſap 
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4, that Which is ſeparated in the Kidneys is 
kt, 4s are likewiſe the Tears and the Sweat, which 
med from the Glands of the Eyes, or comes 
ut of the Pores of the Skin z from the Liver there 
tes a bitter Gall; from the Glands of the Breaſts 
{Females, a \weet Milk; from the Glandule Sali 
wh, Spittle, c. Aeta 1 
Now every body knows, that upon the Ob- 
aon or Ceſſation of any of theſe Humour, 
cyous Sickneſles and Death itſelf does ſometimes 
glow, and that almoſt all of em, how different 
ever their Nature be, are abſolutely neceſſary to 
Nath or Life. The Nerves likewiſe, and the 
lteries, which carry the Blood and the Nervous 
ſuces thereto, or —_— themſelves therein; 
he Veins and Lymphatick Veſſels which brin 
uc the Blood and Lywphe, or what is ſeparat 
um thence, and which contribute to a Paſſage or 
by the ſeparated Juices, where they can be 
ktul in ſo many particular Veſſels already diſ- 
ered ; I (ay, all theſe things do abundantly in- 
u& us, that each of em are formed for a particular 
bd, and are therefore placed exactly where they 
an be moſt ſerviceable ; the rather, ſince Anato- 
nils have diſcovered (See Viewſens in $v0, p. 238.) 
tut altho" there is little Motion or Senſation in 
hem, yet, in reſpe& of their Bigneſs, more Nerves 
* found in them, than in any other part of the 
. | Z 


Szer, XV. The * 


Moen might be here ſaid about the Mem- 
mes, and which would powerfully ſupport 
wr Deſign, eſpecially if we ſhould: here pro- 
{le all the modern Diſcoveries that ſeem to be 
ay in their Embrye,, and have not yet _— 
their 
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their full Perfe&ion ; this is certalt, Wat th 
have the following Uſes : 2M dns 61 
1. That they ſerve to cloath or eber fond 
Parts, as' uy be obſerved of the Phat it th 
Breaſt, and of the Peritonawm in the Belly,” + 
2. To form Tubes and Veſſels, as in the Blood 
and Lymphatick Veſſels and Inteſtines 
3. To join or faſten ſome Purts together; thu 
are the Inteſtines faſtened to each other by the 
Melentery, and both together to the Back 
4. To divide Cavities into more Parts; thus th 
Mediaſtinum divides the Breaſt into two Fpaces 
under which Head we may likewiſe reduce the 
Membranous Valves in the Heart, Veins; Lyn 
phatick Veſſels,” &c. elit 4 eee 
5. Not to reckon that they are by many eſteen- 
ed to be the true Inſtruments of Feeling, and per- 
haps of other external Senſes. 0 
6. There is yet a greater Service performed by 
them, viz. That many of em conſiſt of Muſcular 
Fibres, which by their Contraction or Squeezing, 
when they make Tubes or other Cavities, are 
proper to protrude that which is included in thoſe 
Membranes; as we ſee it happens in the Sto- 
mach, Guts, Bladder, Arteries, and the like. 


| Scr. XVI. The Dura Mater, or thick Membrane 
|| | of the Brain. 


[ Mons1tvuR Pacchionus ſhews, that according 
to Anatomical and Practical Obſervations, tho thick 
Membrane of the Brain, commonly called the Dura 
Mater, has the ſame Property of protruRing the 
Humour ſeparated in the Brain into the Nerves; 
and ſince this Membrane does inveſt all the 
Branches of the Nerves, how many ſoever they 
be, he thinks it is very probable that by a Con- 


tract ion of its Fibres (like that of the Periſtaltick 
Motion, 
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lde, Which happens in the Inteſtines) the Hu- 
naue is driven forth into the Nerves; I leave this 
Vater to farther Enquity ; but if one may here 
nation that which ſeems very likely concerning 
„ 1 ſhould think, that unleſs ſome what of that 
Nature did occaſion the Protruſion of the Nervous 
luce, ſuch a Power or Faculty could not be dedu- 
uad only from the Motion of the Heart; foraſmuch 
s the Matter of which the Medulla Spinalis and 
the Nerves are compoſed, does not ſeem proper to 
ford a (wift and ready Paſſage to ſuch a tough 
and Turpentine-like Humour, as the famous Mal- 
iu deſcribes it to be. Moreover, it ſeems to 
ea neceſſary Conſequence, that in caſe the Heart 
were the only, or chief Cauſe of the Nervous Juice, 
iNerve being tied or bound, as is uſual in Arte- 
tes and Veins, would (well up againſt the Band, 
which many who have made this Experiment 
complain does not happen; but if the Contraction 
ofthe Dura Mater, which encompaſles the Nerves, 
does, without any viſible Aſſiſtance from the Heart, 
done protrude this Humour, every body muſt 
own that this Periſtaltic Motion, by the Compreſ- 
fon of a String or Band, would be forced to ceaſe ; 
whereupon, that which we experience would fol- 
ow, viz. that the Nerves would not be able to 
well and expand themſelves by the protruded 
Matter againſt the Band. 

for a further clearing of this Matter, I could 


ng bare added ſome Practical Caſes, which, without 
ck e Hypotheſis of ſuch a Motion in the Nervous 
ra WY Membranes, would ſeem unintelligible, and yet, 
he WW beng handled upon this Foundation, meet with 


tie deſired Succeſs, after having tried ſeveral other 
Means in.vain. But this is not a time to ſpeak 
& WH *theſe Things here; let every one conſider and 
n- rect by himſelf, whether upon ſeeing the known 
ck ud undeniable Uſes of the Membranes, he muſt 
i not 
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not acknowledge and be convinced of th&Wiktes 
of his Creator. 8 19D 2 
| 2 1. 
Szcr. XVII. The Flexibility of the Meniliau: 
To ſpeak ſomething of this Matter + Foraſmue 
as it was neceſſary for the Support of Life; that t 
Blood and Nervous Juice ſhould be carried to 
the Parts of the Body, and brought back apain, i 
was no leſs neceſſary that Veſſels, ſuch as the Ar 
teries, Veins, Nerves, and thoſe belonging tot 
Lympha, ſhould be formed for that Purpoſe : By 
fince, beſides this, the Body was to be moved, an 
that therefore Inflections and Angles were to 
made in its Joints, it ſeemed requiſite that theſ 
Tubes ought likewiſe ro be flexible, to the end 
that (for Inſtance) the Arteries in the Arm and 
Hand might ſerve for a Paſſage to the Blood, 
well when they were bent at the Elbow or Fin 
gers, (at which time ſo many Angles and Infle&ion 
are produced,) as when the Tame Arm or Hand 
being ſtretched out, the ſaid Tubes were likewil 
extended in right Lines. 
We ſhall paſs by other Remarks concerning 
abovementioned Glands and Membranes, havin 
dwelt long enough already upon em; as alſo a 
that might have been added farther upon man 
other Matters, ſuch as the Ligaments or Band 
by which the Bones are joined together; of thi 
Fat, Skin, Cuticula, and the like; thoſe who hav 
2 Mind to examine into what is already diſco 
ed thereupon, will find Cauſe enough to extoł ti 
Wiſdom and Goodneſs of the Creator. 
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ONTEMPLATION x 
O the: Muſeles 


ssc r. I. The Tranſition to the Muſcles.) 


OW in caſe that the foregoing ſhould not 
appear ſufficient to convince every Man ful- 
j, and entirely, of the great Ends of his Creator, 
xd of the moſt wiſe Manner of executing the 
xe; (thoꝰ not hardly to be ſuppoſed, of ſuch as 
hare 5 comprehended what we have al- 
rady repreſented to them thereof) yet, at leaſt 
tizgreat Truth will ap to be placed beyond 
te reach of all Doubting, by the Mgle Enquiry 
aly into the wonderful Compoſition of the 
Muſcles of a Humane Body ; which Muſcles are, 
ui manner, the Inſtruments of all its Motions. 
uud, in caſe any Body ſhould view, with an under- 
knding Eye, the Inſertion or Faſtening of the 
ine to the Bones (which are likewiſe ſo exactiy 
Wipted for the making of Limbs and Joynts; 
mereby Motion may proceed without Interruption) 
der wonderful Contexture, and the amazing Pow- 
and Strength communicated: to them, tho con» 
lng of ſuch exceeding fine and ſlender Fibres or 
Threads ; I ſay, whoever contemplates any 
eſe Particulars, muſt needs acknowledge in all 
i'm, the Hand of a Great and Mighty, Wiſe 
Good Creator: the rather, becauſe he has ar 
lumple thereof in the Rm. Philoſophers and 
ticians, whom the Contemplation of theſe 
| Wonders 


ie the 2? 2 


, one need only peruſe the Dedication of that Buck 


N 
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Wonders, and the Enquiry into the Wiſdom th 
ſhines out of them, have often compelled. to. fe 


knowledge the Glory of G ov in theſe his Wo 
For one Inſtance, amongſt a great many othe 


that Monſieur Borelli publiſhed, about the My; 
of Animal. 


Ster. II. Of the Muſcles in General, 


No w not to ask whether any Body, that unde 
ſtands never ſo little the Structure of Muſcles, cou 
believe, that thoſe which move the Tongue, orth 
Hands of a Man (to mention no more of em) ar 
made without Den, without Wiſdom, and 
Chance only; and that all the ſo neceſſary and uf 
ful Functions, performed by them in the Bodies 
Men, are produced by ignorant Cauſes: Can it b 
imagined, that the Power and Goodneisof on 
Great Creator does ſo far extend. itſelf towards us 
that the Muſcles in a Man's Foot have been adapt 
ed by him, to ſerve upon occaſion, in the ſtead e 
Hands? And yet, as ſtrange as this may ſeem ti 
be, we have ſeen, not long ſince, a Man, whob 
ing born without Arms, could uſe his Feet almo 
for all Purpoſes, and among others, write a find 
Falian, Character wich the ſame, as faſt and 
accurately, as another good Writer was ab 
to do with his Fingers ; to ſay nothing of man) 
other of his Motions, ſuch; as;flivMling of Card 
and playing therewith, and managing a good Num 
ber of them ſo dexterouſly, that he could not ha 
done it better if he had had the-uſe of both hi 
Hands: Now in caſe thoſe Muſcles that move ti 
Feet, had not been of proper. Structure for the ik 
Purpoſes, it would have been impoſſible tha 
he could have performed all this with his Feet. 

| 1 4 e 
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n th | 
0 ac Sac r. III. The Deſcription of the Muſcles. 


Wor | | 

How YA R, to enquire a little more cloſely 
"to the Structure and Diſpoſition of the Muſcles, 
nd to repreſent the overflowing Wiſdom of our 
xorable Creator, by ſome few Obſervations upon 
the ame, let us contemplate Tab. V. Fig. 1, 2, 3. 
which will give us a Sketch of the External Scru- 
ure of ſome of the Muſcles, the Great and Prin- 
pal Inſtruments of all our Motions, and by 
which alone we-exert our Strength. 

. A Muſcle then (not to mention here its Ar- 
tr, Vein, Nerve, and Lymphatick Veſſels, which 
xe repreſented. in Tab, V. Fig. 1. a 6 c tied toge- 
her) does conſiſt of a Number of fleſhly Fibres 
* Threads B, running parallel moſtly, and at 
qual Diſtance from each other, and faſten'd at 
Tip and Bottom to a tough Body, called a Ten- 
a, A and C. | 

Acroſs theſe fleſhly Fibres B, there run others 
LF, which are likewiſe Tendinous, Nervous, or 
Membranous ; but as flender as ſome of em are, 
ey are all very Tough, and not eaſy to be bro- 
5 and are regularly interwoven with fleſhly 
bres. 

Now in caſe the Tendon A, the Fibres where- 
are here ſhewn to be a little ſeparated from each 
abet, be faſten'd to a Bone that is unmovable ; 
nd the other C, to one that is moveable, and 
an yield to the bending of its Joynt ; and after- 
Werds each of theſe Muſcular Threads B, are cor- 
tated or render d ſhorter by any Force, be it 
Wat it will; it is plain, that the Tendon C, 
Wl draw the Bone that can follow, and to which 
tis faſten'd, towards the other Tendon A, and 
2 bend the Joynt that lies between A 


Voul. K The 
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The Anatomiſtsare wont to call the Tendon 4 
which is faſten'd to the immoveable Bone; and t 
wards which the Motion is made, the Head « 
the Muſcle; and the other C, faſten'd to the more 
able Part, the Tail ; and the fleſhly Threads } 
with the tranſverſe ones F E, the Belly of th 
Muſcle, nen mg 


Szcr. IV. The Swength of the Muſcles ſit 


their many. Fibres. © 
| i 


2. Ir appears from hence, that the more Fib 

there are in B, or the Belly of of the Muſcle, whic 
being contracted do draw, the ſtronger will beth 
Action, of ſuch a Muſcle, which is alſo foun 
true by Experience, & 


SFH r. V. Double Muſcles. 


3. Now to the end that a Muſcle may eter 
greater Force, it will be neceſſary, that it ſhoul: 
conſiſt of a great Number of Fibres B, which ma 
cauſe it to encreaſe very much in Thickneſs, and 
ſo fill that Place, in which other Muſcles 
* for other Purpoſes, might have bet 


lodge 

Gan any Body then, without Amazement, . 
fle& upon the moſt Ingenious Manner which it ha 
pleaſed the Wiſe and Gracious Creator to uſe, ſott 
diſpoſe many more Fibres in the ſame ſpace, in 0 
der to make the Muſcle ſo much the ſtronger, that 
there ſhall notbe requir'd much more Roomto place 
thoſe Fibres ? viz. by leaving to a kind of Muſcles 
that are neceſlary in producing a ſtronger Motio 
than others, the uſual Breadth or Space, but whic 
they are to fill after ſuch a manner as we ſee! 
Tab. V. Fir. 2. in which A B C is the Head of the 
Muſcle or Tendon, faſten'd immoveably at A, ” 
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wceſented in this Figure as cut off; ED is the 
Ia of the other Tendon, that drawsthe Joint to 
tel; and between both of em are two Artfyl 
Rows of Fibres F and G, being faſten'd to the 
fad AB C, and running obliquely to the Tail 
ED, in which they are inſerted ; from whence it 
ypears, that theſe two Rows of Muſcular Fibres, 
f and G, being forcibly contracted, the Tendon 
ED, and the Bone faſten'd to it, which is 
noveable, muſt be drawn towards A, with this 
idrantage over that which was ſhewn before, in 
ſa. V. Fig. 1. that here (Tab. V. Fig. 2.) many 
nore Fibres, as Fand G, can be put in Action in 
te ame Space, whilſt they run after this manner 
bliquely, and as it were acroſs, than when they 
ne extended, as in the former Hg. 1. directly on- 
|}, and at equal Diſtances from each other. 


SEcT, VI. Muſcles yet more doubled. 


Vr may obſerve again, in Tab. V. Fig. 3. that 
lee Muſcular Threads are, after a wonderful 
nner, upon ſome Occaſions, much more doubled: 
\s the Head, and B the Tail of the Muſcle, the 
Mich laſt B, by two Tendinous Branches that are 
tended towards A, gives an opportunity for the 
105 a much greater Number of fleſhy Fibres 
Mluch an exact Order; ſo that the Fibres C and 
I, being faſten'd to G AH, or the Head of the 
lade, which is ſuppoſed immoveable, when 
Ie) are contracted in their Lge by any Force, 
th of them draw their Branch F, and theſe two 
kaches Fand F, draw the Tendon B, and what- 
"1s fallend thereto,and is moveable, towards A; 
Mich, if it were to be performed by Fibres 
ing directly or ſtreight from A to B, as in 
V. Fg. 1. would, by the great Number 


0 them, compoſe a Muſcle almoſt as thick 
K 2 av 
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as this Muſcle (Tab. V. Fig. 3.) is long: If wh 
we have here ſaid, does not ſet this Matter in ( 
cleat a Light as to make it fully underſtood, th 
Reader may conlult the De ation of the 
of the Muſcle: St c T. XVII. 


Ser. VII. The Muſcle: of the Fingert, 


4. Fork farther Conviction, let us make 6 
enly Remark upon ſome of the Muſcles that bent 
the Fingers; we will therefore conſider the Mug 
AB (Tab. V. Fig. 4.) as it is faſten'd with | 
Head or upper Tendon near the Elbow R, an 
whoſe moving Threads or fleſhly Fibres extendin 
themielves from B to A, do compoſe the lov 
* Tendon C, and this conſiſting of Four Par 
traulmits a Branch to each of the remoteſt Joynt 
of the Fingers, wherein it is inſerted at D 
now when the fleſhly Fibres A B, are contradtee 
the Muſcles being immoveable at K, it is ca 
to obſerve, that the third Joynts of the Fin 
DDD D, are thereby drawn towards B, and i 
the Fingers infle&ed ; the rather, if you ſuppoſ 
| farther, that the Muſcle G F (which is reprelente 
here out of its Place, and lying above upon AB 
is likewiſe contracted in its Fibres F G, and b 
its four Tendons G E, draws over forwards 
ſecond Joint of the Four Fingers. 

Now let every one ask himſelf, whether he 
ſuppoſe that it is by meer Chance, Frft, tha 
theſe Muſcles AB, and G F, which bend th 
extreameſt Joints of the Fingers, are placed ſof 
above the Hand, and even as high as the 
and yet extend themſelves by their long Tendor 
C D and G FE to thoſe Joints which they are '0 
move, ſince, if they had lain in the Hand itſelf, the 
would have render'd it very unfit for an accuray 
esſie Handling of things? Foraſmuch as the'y 
Muſcles being obliged to exert a great * * 


— Jad => 
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require many fleſhly Fibres, which, when they 
were contracted and put into Action, would caule 
te Hand to ſwell to a great Thickneſs. 

For, that theſe and other Muſcles, ſuch as thoſe 
leſcribed by A B, do upon their Contraction re- 
quire a greater Thickneſs, may appear to ever 
ore that upon cloſing with ſome Force one of his 
Hinds, and turning it into a Fiſt, does with the 
aher Hand ſpan his Arm below the Elbow; in 
doing which he will remarkably feel the Muſcles 
that lie there to be ſwelled : Which Thickneſs, if it 
were continually 14 * by ſuch * Muſcles 
ulie in the Hand, it is plain, would, upon many 
ocalions, embarraſs it the Exerciſe of its Fun- 
(ions, 

Sondly, Whether he muſt not acknowledge, that 
tisz contrivance beyond the Power of an {gnorant 
(wſe, that the Tendons G E, of the Muſcle F G, 
o make a kind of a Door or Opening at E ? by 
wich Means the Tendons C D of the Muſcle 
4B, paſs like a Thread thro' the Eye of a 
Needle, in oder to hinder theſe laſt in the numerous 
Motions which the Fingers make upon many Oc- 
alons from being diſorder'd by Diſlocation or 
aher Accidents ; or at leaſt, that the Motions of 
the Tendons, lying near or upon each other, 
nay not be ſo looſe and uncertain. 

Thirdly, Becauſe there would be danger upon 
the Contraction of the Muſcle: A B, that the Ten- 
dons C D, which go to all the Joints of the Fin- 
pers ſhould recede . the ſame, when they were 
bent upwards, and occaſion ſeveral Inconvenien- 
cies, by ſtretching the Skin too much : Can any 
dne ſee, that each of theſe Tendons is encompaſſed 
wtha kind of a membranous and very ſtrong 
ſteath, which, without obſtructing their Motion 
* all, makes it remain faſt to the Bones of 

Fingers; not to mention the great _ juſt 

| ove 
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above the Hand, which encircles the Arm in 
Place like a Ring, and at once binds t 
the Tendons of thoſe Muſcles that go to the » 
moſt Parts of the Fingers, preventing them u 
great Inflections from receding too far from thei 
proper Places; I ſay, can any one ſes all this, wit 
out acknowleding the Deſigns of a Great Creato 


Secr, VIII. 67 the Joints, 


Tun Joints of a Man nece to produce 
the 1 between the two celery LG W * 
IB (Tab. V. Fig. 5.) are moſt commonly of the fo 
lowing Structure ; in the firſt, CGE, therei 
found a larger or ſmaller Cavity C D E, in which 
the protuberant Part, C D E F, or I of the other 
Bone is faſten'd after ſuch a manner, that they 
can both turn and move in each other : Now in 
caſe this protuberant Part, CDEF A, being 
Spherical, or round, is exactly adapted to the Cz 
viiyC DE, it is eaſie to ſee, that the Bone BA 
may be moved at Pleaſure upwards or downwards, 
and on either fide; but in caſe the ſaid Part, I, 
were not perfectly a part of a Sphere, but round 
and flat, like a piece of a Wheel, and then inſerted 
into itsCavity,it is plain, that the Bone B A might be 
moved upwards and downwards, but not fideways. 

A Motion analogous to the former, may be ob- 
ſerved in the Shoulder or Hip; and to the lat- 
ter in the Elbow or Knee, ſome little Circum- 
ſtances excepted, which, in the main, do not alter 
the Caſe, but ſerve for other Improvements. 

Now can the beſt Mechaniſt in the World com- 
poſe or put together any Joints after another 
manner, whereby ſo great a Force may be pro- 
duced, with ſo much Conveniency, and ſo little 
danger of being diſorder'd by Common Motions* 


Yea, we know that if one Bone turned mu 
0 
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ther with a ſharp Point, in uſing any Force or 
Violence, it might preſently miſs its Support or 
Fulrum in many Accidents, and the Point run the 
w of being Broken, or atleaſt Disjointed: It would 
ikewiſe have been impoſſible, after the ſame manner, 
ar a Bone of any Common Thickneſs, to make ſo 
acute an Angle as the Elbow does with the Bone 
of the Arm; nor could the two Bones be in ſuch 
1Polition, with reſpect to each other, and paral- 
| with the Length of a Man, as the whole Arm 
s, when extended downwards on the fide of the 
Body, or upwards on the ſide of the Head. In 
other Forms or Modes of Joints, beſides thoſe 
which appear in Animals, other Inconveniencies 
ill reſult from them. 

To prevent all which, what ſafer Method can 
e made uſe of to produce the Motion of two 
tones, than that which is repreſented in Tab. V. 
Fg 5. not by the extreme Point thereof, which might 
aily be broken or diſlocated ; but by a Centre I, 
nich you muſt ſuppoſe to be in the middle of the 
Spherical Protuberance, C D E F A, of the Bone 
AB, or if it be Cylindrical about the Line which 
uns length-wiſe thro* the Centre thereof, and of 
«hich I is the extream Point, as we ſee it happens 
u our Joints. 


SFr. IX. The Inſertion of the Tendons. 


Suppose AB, and F G, in Tab. V. Fig. 6. to 
e two Bones joyned together, which make a 
Joint at A F; now if one would bend the Bone 
Ah, at H, and for that purpoſe,” only make uſe 
«the Draught and Contraction of the Muſcle 
DRE, which is immoveably faſten'd to D in the 
me manner as one moves the loweſt Bone of the 
Arm, by bending it in the Joint of the Elbow 
owards the uppermoſt Bone or Os Humeri : Let 
io ſuppoſe firſt, that the * of this Muſcle is 

4 1 
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inſerted at E, or cloſe to the Hand in the 
treme Part of the Bone A B, we may then el 
bend theſe two Bones upon contracting the Muß 
D E, at the Joint A F : But if the Bone A B. 
brought to A H, in ſuch caſe the Muſcle D Ems 
be contraed or ſhorten'd to M D} but if one p 
ceed farther, in order to cauſe the Part H ton 
proach yet nearer to D, by the ſame Muſcle, . 
whole Muſcle DE, which is now ſhorten'd toD) 
will in a manner loſe its Length, and be rolled 
in a Ball or Globular Figure at the Shoulder! 
Beſides, that when the Bone A B is raiſed up 
A H, the Skin muſt have ſo much Space or Roo 
as to cover the whole Triangle, A H D, unlefst! 
Muſcle were naked and looſe from the Arm, u 
repreſented in this Figure. 

Now if this ſhould happen in many Parts of t 
Body, and that more room ſhould be taken up 
the Skin, by other Muſcles that are larger, 

lanted in the Bone after the ſame manner ; 
o make larger Balls or Spherical Figures in t 
Places where, by their Contraction, they are role 
up together, the Body would loſe its Figure 
every Motion by ſuch Expanſion. of the Skin, an 
upon the ceaſing thereof and Extenſion of t 
Muſcles lengthwiſe again, the Conſequence wou 
be, that the expanded Skin would hang upon 
Body like a Bag full of Pleats or Wrinkles, tot 
end that it might have room enough in its ſubſeque 
Motions. 

*Tis true, that it ſeems as if this manner e 
Inſertion might have been paſſed by, to preſer 
the Beautiful and Noble Structure of a Human 
Body, and a Band or Ligament placed at R, 
obviate the receding of the Muſcle from the Bone 
So that the Body of the M ſele it ſelf beg the 
extended no farther than touD R, a long Tendo 
E R, need only be ſtretched to E, and — s 
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iſe faſten'd to the Joint at its Inflection by the 
ligament R, as is ſhewn to happen in Tab. V. 
kj, 4 where there was a particular occaſion for it 

unely, that the Hand might not be burdene 

vith too much Fleſh, 

But in ſuch a caſe, it cannot alſo be denied, that 
{yl the Tendons were faſten'd to the extreme 
vt E, of the Bone A B (Tab, V. Hg. 6.) not- 
withſtanding that they were kept down by the 
ligament R, yet, by reaſon of their Length, they 
would fill a much greater Part of the Body, and 
ake up more room than they now do, which would 
vt only be unneceſſary, but would likewiſe diſ- 
lace ſome other Part. 

Not to mention that in this Structure the Ten- 
n RE, running either parallel with both the 
Ines, G F and A B, or 2 very ſmall and 
xite Angle at E, with the Bone A B as long 
uthe Angle remains ſo ſmall, could not be able 
nexert much Force in order to raiſe the Bone, 
ty drawn with great Violence. That it falls out 
j in oblique Draughts, the Mechaniſts know very 
well; and the ſame will eaſily appear by an Ex- 
xtiment in Tab, V. Fig. 7. if at the end of the Lea- 
rr B C, which can turn about an Axis in C, a 
force A draws in the oblique line B A, it will 
ot heave up ſo eaſily the ſame Beam, to which a 
Weight D is hanging, as when this Force draws 
V leſs Obliquity (in the line BE,) the Beam and 
Weight upwards, Wherefore the Muſcle (Tab. V. 
ty, 6.) working in the Angle DMC, on the 
ine in H, will perhaps, with the ſame Force, do 
let or Ten times more than at the begin- 
wg with the Angle DE C. 

With how much more Advantage then has the 
brat Creator of Mankind been pleaſed to direct 
ls Inſertion of the Tendons in the * 

ter 
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after ſo wiſe a Manner, that not only all"the( 
Inconveniencies are thereby prevented, but like 
wiſe the Spaces, which — be otherwiſe file 
by the exceſſive Lengths of ſo greatly extende 

endons, may with much Eaſe be employed i 
receiving other Parts that ſerve for farther Purpoſe: 

For this End it has pleaſed him in his Wiſdor 
to place little Eminences at the extream Parts « 
the Bones, and thereby to render them thicker and 
ſtronger in that Part, and to inſert the Tendon 
near or in the ſaid Eminences, or cloſe to 
Joints in the following Manner : ” 

Let AB and FG (Tab. V. Fig. 8.) be tw( 
Bones, making together a Joint at A F G, whic 
is moveable at the Point C, ſo that both of em! 
their Extremities IK A F are globular, and thick 
er than their Tubes: Now the Muſcle DEKIi 
inſerted at I, cloſe to the biggeſt Knob of th 
Bone B A; ſo that it turns about the Eminenc 
KI, like a Rope in a Pulley, if we may be allowel 
to give ſuch a courſe Idea of it. 


Sect. X. This Inſertion of the Tendons preven 


all Inconveniencies. 


We need not then take much Pains to ſhes 
that by ſuch a Method all the aforementioned In 
conveniencies are removed; foraſmuch as, Fr/l 
the Tendon being inſerted at C (Tab. V. Ng. 6.) and 
not at E, when contracted towards D, cannot mak 
ſuch a Triangle as MC D, and conſequently don 
ſtand in need of ſo much Room in the Skin for it 
Motion. Secondly, the Muſcle DEK 1 (Ta. 
Fig 8.) being inſerted in or near the Thickne 
of the Bone, in order to produce a great Velocit 
at B, the extreme Part of the Bone A B, ſuch 4 
from to M; it needs only infle& the Point J 


2 very ſhort Segment of a Circle to K; ne wel 


The Chriſtian Philoſopher, 131 


reaſon likewiſe the Muſcle requires very ſmall 
octraction; nor is it requiſite that the whole 
lengch ſhould be rolled up in a Globular Figure 
ud thus, the Muſcle being grown but very little 
ticker by ſo ſmall a Contraction, the Body loſes 
thing of its Figure and Beauty; whereas other- 
viſe, it the Tendon were inſerted in the extreme 
vt of the Bone (as at E, Tab. V. Fig. 6.) the ſaid 
dy, ſuppoſing the ſame ſhould happen in all its 
Pts, would for both theſe Reaſons become very 
nonſtrous. Thirdly, We may likewiſe ſee here, 
tut the whole Length (Tab. V. Fig. 8.) remains 
tre from I to B, without being filled by the 
Tendon of this Muſcle DE K I, and ſo there is 
Place left for other Parts and other Ules. 
oh, The Mathematicians know, that when 
de Muſcle at K, fix'd to the Knob or 
Tickneſs of the Bone FAI K, performs its 
finticn after the manner of a Pulley; the Line 
kC, which extends itſelf from the Centre C to K, 
naccount of the Roundneſs of the ſaid Knob, is 
is nearly of an equal Length; and therefore 
then the Muſcle is contracted with equal Force, 
t ways exerts the ſame Strength when it pro- 
des to lift up the Bone AB; in which, it has 
ken already ſhewn, at Tab. V, VI, VII, there would 
we been a great Inequality on account of the 
anging the Obliquity of the Angles, had it not 
kn for this manner of Inſertion. 


er. XI. 4 Muſcle exerts a greater Force againſt 
| a ſmaller Weight. 


lr is true that the Muſcle D K (Tab. V. Fg. 8.) 

King with a ſhorter Purchaſe or nearer the Center, 

Wy the Diſtance C K, and the Weight againſt 

th longer C B, the Power of the Muſcle 

ll be ſo much greater than that of the Weight a 
an 
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Mechanics in the ſeveral Engines for Motion, (ic 


to M, and therefore acquires ſo much more Ve 
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and that it ſeems to contradi& the Cuſtom of Me, 


in making Inſtruments to raiſe up a 
ſmaller Force, ſince all their lots Dios 


as Balances, Leavers, Pullies, Wheels, ' inelin 
Plains, and Screws, Cc. ſeem to have 4 conte 
View, that is to ſay, by a ſmaller Power to mo 
a greater Weight, which Weight they therek 
. upon the ſhorteſt Arm. 
ut no body will be able to doe Firft, That 
the Motion of the Muſcles, all the Inconvenienci 
already enumerated, are avoided by this Diſpofitl 
which requires a greater Force in the Muſt, 
Secondly, That in the common Mechanical 
ſtruments, where a greater Weight is raiſed b 
ſmaller Power or Force, the Motion of the Weig 
is always much ſlower than that of the Power 
and that if it be required to raiſe the ſame Weig 
with greater Velocity or Quickneſs, the readie 
Way, the Power muſt be applied to the ſhorts 
Arm, and the ſame proportionably increaſ 
in Greatneſs only, without being obliged ſcarce 
to augment the Velocity thereof in this Cal 
which would otherwiſe be neceſlary, 
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Secr. XII. The Reaſon why a greater Force is 
uſe of by the Muſcles againſt a ſmaller Weight. 


Ir this Matter does not appear yet clear enoug 
to every one, let them imagine that the Muſc 
D KI (Tab. V. Fig. 8.) does by its Force moi 
the Knob of the Bone K IA F from V to K, ff 
which means the Point B is at the ſame time rail 


city than the Point U or I, upon which the Fort 
of the Muſcle operates, as the Arc B M, ot tl 
Arm BC, is ſo many times longer than the AP 
K V, orthe ArmK C; and therefore the _ 
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kel will be but @ very little contracted, as it is 
fun to every one that conſiders this Matter: 


ner XIII. Convifiionr from the foregoing Obfer- 


vn on 


Now can any body that judges impartially for- 
War obſerving here, that the great Force of the 
Muſcles which is required in exerting their Mo- 
dogs in the abovementioned manner, is ſo far from 
\ Diminution of the Wifdom of the Creator, that 

u the contrary, it ought to be an Occaſion of 
Thankfulneſs to every reaſonable Perſon; foraſmuch 
u their gracious Creator has been pleaſed, in 
ugmenting the Force of the Muſcles,to cauſe them 
voperate in ſo eaſy and almoſt inſenſible a Man- 
r, with ſuch little Contract ions, and yet at the 
ime time to make them produce the Motions of 
de Limbs upon which they act, with ſuch an un- 
ally greater Swiftneſs ? 


er. XIV. The very great Strength of the Muſcles. 


Asx an Atheiſt, ask a Sceptick, ask a great 
lathematician and Philoſopher, ask all Men with- 
ue Diſtinction, and let them ſay if they can, after 
rhat manner in ſuch tender Threads of Muſcles, 
ue thoſe of which the Fleſh of Men and Beaſts 
made up, a Faculty is lodged, by which, upon their 
antrating themſelves, ſuch a ſurpriſing Force can 
e produced, as is exerted by them in their Mo- 
tons, 

And let no body think that we are ſpeaking 
lhperbolically to magnifie the Matter, or to excite 
beir Aſtoniſhment : For, | 

Fiſt, Can any one believe, if it had not been 
enonſtrated by that great Mathematician Borelli, 
lr. 8), 88, and 127, that when a Man lifts up 

wit 
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with his Mouth a Weight of near two hun 
Pound with a Rope faſtened to the lw. Ter 

which, according to him, has been done ever ; 

ras to three hundred Weight) that the Muſgs 
named the Temporalis and the Maſſeter, with whi 
People chew, and which perform this Work, 4 
exert a Force of above 15000 Pound Weight? 

Secondly, Can any one ſee without Aſtoniſhment 
that when the Weight R (Tab. V. Fig. 9.) of fit 
five Pound is held up in Equilibrio by the Elbo 
B, of the Arm A B, the Muſcle named Deli, 
D C, which only raiſes the Arm in this Politio 
exerts a Force of above 60900 Pound? Ste t 
ſaid Borelli, Par. 124, at the End, 

Thirdly, If any one hanging his Arm dited! 
downwards, lifts a Weight of twenty Pound, wit 
the third or laſt Joint of his Thumb, can he lei 
without Amazement, that the Muſcle which bend 
the Thumb, and bears that Weight, uſes a Force 


about 3000 Pound? He that doubts of it, ma . 
conſult the abovementioned Boyelli, Par. 86, 126 10 
hut, Fourthly, He who ſees that the Muſculi Glutai n 
which togerher "_—_— the greateſt Part of thn 
Buttock, and move the ſame about the top of till. 
Hip-bone backwards, do exert a Force of bo 
390000 Pound, when they raiſe a Weight of . 
Pounds, by extending horizontally the Bones of th, 
Leg and Thigh, according to the Experiment 0888. 
Bovelli, Pay. 125. I ſay once again, whoever ſeen. 
and underſtands this, muſt needs admire than. 
Power of his Great Creator, that has endowed oy. 
— with ſo vaſt a Strength. See Bre. 
ar. 125. | 
Eſpecially, if we here add, Fifth, that ciler 
lating all the Forces of the Muſcles that are exerteqg. 
when a Man, ſtanding upon his Feet, does ons. 


teap or ſpring upwards the Heigth of about rw 
Foot ; if the Weight of ſuch a Man be a . 
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wd Fifty Pound, the Muſcles in that Action will 
rt above 2000 times more Force, that is to ſay, 
haut 390000 Pounds, Borelli, par. 175, com- 
res it yet higher. 

And Sixthly, that the Heart at each Pulſe or 
ontraction by which it protrudes the Blood our 
{the Arteries into the Veins, exerts a Force of 
hove 100000 Pounds; ſee the ſame Boreli, Par. 76. 
u. we chuſe rather to ſpeak of theſe Matters in 
wund Numbers, than exactly to follow his Calcu- 
tions, (which are every where jarger) that we 
yy prevent any Cavilling in theſe ſurpriſing and 
yonderful Matters. 


hier. XV. Conviftions from the foregoing Obſer- 
| vations. 


11% if the Force of the Muſcles were really 
meh ſmaller, ought we not to ſtand amaz'd at it, 
wilt we thus diſcover in our Bodies the Divine 
rer of our Creator, producing ſuch ſtrange Ef- 
kits with a Matter ſo fine and tender as the Fleſh 
fun Animal, contriving and diſpoſing them in ſo 
urrow a Compaſs, and adapting em to ſuch regu- 
kd? When we ſee the Joints form'd, and their 
Notions maintain'd by perpetual Fountaing of Oyl 
ad Vater (of which more hereaſter) to preſerve 
tem ſmooth and (ſupple ? And above all, when we 
uch ſurprizing Force in many Muſcles ſo readily 
dying his Will, that is to ſay, Moving and Reſting 
ve pleaſe ; and others again, moving Sponta- 
Keuly and In voluntarily; and farther, a Faculty 
tower placed in the Muſcles themſelves, where- 
4, tho' their Motion ceaſes, they are contracted 
horten d; and this Power balanced by a con- 

ury or oppoſite one, in ſuch a manner, that the 
wo the Body may alſo keep their juſt Propor- 
ss, without any Concurrence on our fide ; ah 
| r 


/ 
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for inſtance, the Mouth is 1 and held e 
acly in the middle of the Face, by two Made 
drawing againſt, and balancing each other; th 
is very obvious, when one of thoſe Muſcles havin 
loſt its Force by I the other ſhall co 
vulſe or draw the Mouth awry, and thereby th 
Face will be depriv'd: of its beautiful Regia 


Sn cr. XVI. © Tranſition to the Demonſtration | 
Force * Muſcles. 7 


Warst lam writing this, it is obje&ed t 
me by a certain Learned Perſon, that what h 
been ſaid about the Force 'of the Muſcles, wi 
not appear to all Readers ſo ſtrange as real 
Incredible; ſince it will not eaſily be admitted bb 
any Body without further Proof, that a Power of 
ſo many Thouſand, yea Hundreds of Thouſand 
Pounds, can be exerted by the Fleſh of a Humans 
Body: Wherefore, that we many not give occaſi 
ro Atheiſts and Scepticks to think that we rather at 
fe to ſay ſomething. here that is ſurprizing and 
uncommon, than what is true; it ſeem'd neceſ 
to ſhew in ſome manner the Grounds of our Aſerti 
ons: He own'd indeed, that I had referr'd thoſe wht 
doubted, to Borelli and his Learned Work, but that 
the ſame could not well be read and underſtood but 
by experienced Mathematicians ; but foraſmuch 
all of them did not entirely agree in their Inveſtiga 
tions of Nature, the unhappy Philoſophers whon 
we endeavour to confute, might pretend fron 
thence to avoid the Force of this plain Proof of 
Great, Powerful, Wiſe and Gracious G 00. | 

For which reaſon, he added, if it could convent 
ently be brought about, it would be of great Uſer 
demonſtrate this Force of the Muſcles,which ſo 
. ſurpaſſes all Belief, upon ſuch Groundsas might ct 
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iy be apprehended by a ſenſible Reader, tho no 
vl verlt inz Mathematical Sciences. 

This Conſideration has prevail'd on me to inſert 
ere the following ſhort Digreſſion, which may 
jelpto give thoſe that are unexperienced, a clearer 
Conception of what Berelli has diſcover'd in this 
Matter, in which I have therefore repreſented the 
Greatneſs of the Force of the Muſcles as clear as 1 
an, without adding thoſe Mathematical Demo 
ations, ſo tedious to ſome, and ſo unintelligible 
v others; requiring nothing more of our Reader, 
ut that, beſides the knowledge of a few and com- 
non Mechanical Inſtruments, he underſtands never 
little the Uſe of the Tables of Sizes, and the Com- 
tation of plane ReRangular Triangles, which may 
learn'd by any reaſonable Perſon, if he be 
rightly inſtructed, in a Week or leſs ; in caſe he 
thinks this great and convincing Proof, of the Per- 
tions of his Creator, deſerves ſuch Pains : How- 
xr, if there be any who have no Inclination this 
wy, they may 2 by theſe Demonſtrations, and 
roceed to the following Matters. 


SzcT. XVII. 


brief Demonſtration f the Force of the 
Muſcles. 


NOW to repreſent to an ordinary Capa- 

city, and convey, in ſome meaſure, to the 
teaneſt Underſtanding a clear and diſtin Notion 
the great Force of a Muſcle, as it were by 
bndations: Let us ſuppoſe (Tab. VI. Pig. J that 
tie Muſcle, KD Q P, is the Deltoides ; of which 
tention has beeu made above (F. 14.) whoſe Of- 
Ke is to lift up the Elbow. | 


Vol. I. 1 2. This, 
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2. This, according to Borel, (C $2.) is 4 Rail 
Muſcle, compoſed ot ſeveral Fa | 175 
like HZ QL, and GVP W. See below 15, 
3. Let us here, for Plainneſs and 'Converiiend 
ſake, imagine this Muſcle to conſiſt only of the 
two Plumiformar Muſcles, viz, HZ UL, an 
4. How this Force will be calculated, whe 
the Muſcle is compoſed of more Plumitorm 
Y uſcles than two, will be made appear herg 
ter. 
F. Theſe Muſcles are called Plumiformar ; be 
cauſe that in GVP W, the moveable Tendo 
DGP has inſerted into it, on both Sides, 
great number of carnous Fibres, as G VP 
all which, like the ſingle Feathers of a Quill, ri 
parallel to each other, and are faſten'd to the op 
polite Tendon VP W, which being immoveablc 
cannot follow, 
6. N therefore, theſe carnous Fibte 
G V and G W, are both of them faſt and immove 
able at VW]; and ſeeing, that each of them ist 
be contracted by a Power, be it what it will; th 
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Conſequence mult be, that of 3 are t 
be drawn upwards, together, from G to N. 

7. After the ſame manner, likewiſe, the Poin 
H is drawn up to O, in the other Plumiformaii 
Muſcle, HZ QL, by the contraction of all th 
lateral Fibres, as HüZ and H L. | 

8. We ſee, that the Points H G, or rather th 
Tendons, DH and DG, being lifted up to O ant | 
N; the Point D, and therewith the Tendon K L 
muſt neceſſarily follow directly, and be drawn up 
in a Right Line, to X. OT. | 

9. If the Forces, which draw the Points H and | 
G upwards to Q and p, be equal, the Obli 
quities or Angles, H DX and G D X, muſt cer 
tainly be equal alſo; then taking this for granted 


22 
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g we ſuppoſe it is; it follows, that there will 
xz an Equality in the - Muſcular Fibres, afore- 
gentioned; not 'only"as to their Obliquities or 
lngles, NG M, N GR and OHL; OH Z, 
which theſe, and all the other Fibres form with 
their moveable Tendons, HQ and GP; bur 
dere will alſo be an Equality as to their Forces. 

Jo. Theſe Angles, HD X and G DX ; as al- 
% VG N and WG N, and in the other Muſcle, 
IH O and LH O (which form the Directions 
the obliquely drawing Forces D G or D H, 
ih the Direction of the icularly drawing 
force, DX; and of the Muſcular Fibres, G V, 
GW, or HZ, H L with their moveable Tendons) 
Fran hereafter, for Brevity fake, call Angle 

quity, | | 

11. To proceed; let B be the Elbow upon which 
he Weight T, hangs ; let BI A be the upper 
Ine of the Arm or Humerus; let K E F A be the 
und Bone thereof, which can turn in the Cavity 
EF, in the Shoulder, about the Center C; and 
Aly, let the Tendon D K I, which is inſerted in 
he Bone at I, touch the ronnd Bone at K, at the 
litremity of it, 

12. Thus it muſt appear to every one, that 
rhen the Tendon D K I (8) is drawn up to X, 
Kcording to the Line K X, the whole Bone I B A, 
nil turn about the Center C; and K will be mo- 
ed to n, and B to m; tis plain the Weight T, by 
tie contracting Power of the two Plumiformar 
Maſcles, muſt thus be lifted up. 

13, This therefore is a ſhort Deſcription of the 
\tion of the Muſcle Deltoides, when it lifts 
p the Weight T hanging upon the Elbow B; or 
aher Poiſing it in Equilibrio. ; 

7 To enquire further into the Force of this 
＋ let us begin from the Weight T, and pro- 


upwards to the Muſele. 6 
: L 2 15. This 


1 
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15. This Weight. T, according to the Obfery 
which (the weight of the Arm being included) i 
what being hung at the Elbow may tolerably be 
ſupported, , Nec 

16. Since the Weight T draws the Bone of the 
Arm B AI downwards; and the Tendon I K D 
draws the ſame upwards, by the | Force. of the 
Muſcle DAP; Ay. 1888 

17. It is eaſy to perceive (and is what has bee 
obſerved before) that theſe two Powers here do te 
ſiſt each other, like the Steelyard; or Angular Ba 
lance, B K 87 15 

18. We likewiſe ſee that the | Army of this B. 
lance, BC and K C, are of very unequal Lengths 

19. Now every Body knows that a Weight, ſuc 
as t here, drawing with a Chord Y D K, the ſhort 
eſt Brachium or Arm, C K, . mult be much greater 
than the Weight T, which hangs at the — | 
_ C B, to cauſe them to balance one an 
ochey-' r | 
And therefore we ſee, by theſe unequal Brachi 
BCK, that the Force of the Muſcle DQP 
which draws the Arm K C, inſtead of the Weight? 
muſt be greater than the Gravity of the Weight T 
or 55 Pounds. | | | 

21. To proceed, then, to ſhew how much the 
Force of this Muſcle muſt be greater than the 
Weight T : It is a known Rule in Mechanics, that 
if the Weights T and t, are faſtened to a Balance 
of unequal Arms turning at C (which either hang 
ſtreight down, as in Tab. VI. Fig. 2 ; or makes ani 
Angle at C, as in Tab. VI. Fg. ) each of them 
drawing at right Angles at K and B, the reſpeQiveÞ 
Arms of the Balance, the Weight t, hanging 4 
the ſhorteſt Arm K C, muſt be, in order tc 
make an Equilibrium, ſo many times greater tha 
the Weight T at the longeſt 1 ; as the lonf 


—— 


The Chriſtian Philoſopher, 181 

Ml 8 B C, is longer than the ſhorteſt Arm, 

12, Every one that doubts of this, may from 
fxperience be convinced, by making ſuch Balances 
x Steclyards, which wy be effected, by bringing 
he Gravity of the Arm it ſelf, in ſuch a Poſition 
th the Weight, as Mathematically to obſerve an 
Equilibrium therein. 0 
/13. Now, granting the Rule (21) to be true, as 
t apparently proves to be; Boreli finds (5. 84.) 
exact Scrutiny, that the Length of the Elbow 
IC, (Tab. VI. Fig. 1.) from B, where the Weight 
T is ſuſpended to C, the middle of the round 
lone or Joint (which Length B C, makes the 
bngeſt Arm of the Balance) is Fourteen times as 
bny as K C, the half Thickneſs of the ſaid round 
done K E F A; the Semidiameter of which makes 
de ſhorteſt Arm of the Balance. | 

24. For which reaſon then, according to the 

mc Rule (21) the Tendon K D, drawing 
fom the ſhorteſt Arm K C, ought to have four- 
ren times the Force of the Weight T, in order to 
rduce the whole to an Equilibrium. 
Now this Weight T, according to (15) the 
Obſervation of Borel, is 55 Pounds: So then the 
force, wherewith the Tendon K D muſt be drawn 
p by the Muſcle, or by the Weight :, in order 
to maintain the ſaid Equilibrium, is equal to 14 
times 55, or to 770 Pounds. 

25. And thus we ſee how much the Force, 
which the Muſcle DQ exerts, muſt over-ba- 
ance the Weight T, which it raiſes up only from 
the Head of the Steelyard BCK ; becauſe it draws 
the ſuhrteſt Arm K 2 
26, For inſtance ; imagine the Tendon K D 
continued to y; and further, ſuppoſe the Weight # 
langing perpendicularly ftom the Pulley at y, an 
bfaſten'd to the Tendon K D, that the Pulley 
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may play (or run round); tis manifeſt, that t 
Weght | muſt amount to 770 Pounds, if * 
the Weight T, or makes an Equilibrium with it. 

27. But now if this Force of 770 Pounds were ts 
be produced by two other Forces ting obli 
quely, * to D G and D H (inſtead of th 
Weight t, whoſe Power is directed by the Strait 
line K Dy) we ſhoud perceive this Motion to be 
according to what the two Plumiformar Muſcles 
BERL and GVP W, muſt neceſſarily be ap 

rehended, by their moveable Tendons, D Q and 

P, to produce. | 

28, It is then plain, that each of theſe two Pu 
miformar _— HZ QALud GV W, mul 
raiſe the halt of 770, or 385 Pounds ; it being grant 
ed, that the Forces, as well as the A of Obliguit 
HD X and G D X (to) of each Plumiformu 
Muſcle, are equal to one another, 

29. There does therefore occur in this Mus 
cular Structure another Machine, or rather 4 Pul 
7 whereby we may learn, that the Plumitorma 

uſcles will each of them exert a greater Forc: 
than 385 Pounds, or 770 Pounds together; and 
this Augmentation of their Force is owing to the 
Alteration of the Line of Direction of the Pon 
which here draws,by theſe two Muſcles, obliquely ; 
deviating, at the ſame time, from the direct Line 
KD X V and forming the Angles K D G and K DH, | 

30. To prove this, ſuppoſe (Tab. VI. Fig. 4) U 
Weight K, of 770 hk, hanging at 4 Cord, | 
K Dy, which turning over a Pully v, has at its 
other End another equal Weight t, viz. of 773 | 
Pounds, capable of ſupporting the firſt Weight K. 

31. Now let it be imagined, that this Weight #18 
taken quite away; but to ſupply its place, two other 
Weights are ſubſtituted, wiz. P and Q; the Chords] 
of which Weights, viz. Pu D and Q5 D, run 
about the Pullies a and b; and both are faſten | 


The Chriſtian Philaſopber. 163 
p the Rope & Dat D; and form the Angles 
1 * an b D = X | 

1. It is plain, that if the Weights P and Q be 
equally heavy, and the Angles of their Obliquity (10) 
GDX and DX, be equal, each of them muſt 
iſe the halt of the Weight K, which is compu- 
ud to be 770 Pounds; that is to ſay, each muſt 
riſe 385 Pounds. 

13. This is what is obſerved before in the Caſe 
ofthe two Plumiformar Muſcles, Z QL and V PW, 
(8) wich no other Difference than here, inſtead of 
the two Plumiformar Muſcles, two Weights, P and 
(, are ſubſtituted, to render the Demonſtration 
tore intelligible. | | 

14. But here occurs another notable and known 
Truth in Mechanics : If two equal Weights, P 
Q, do hold in Equilibrium a third Weight K, 
vith the Apparatus of Cords repreſented here, in 
ſab, VI. Fig. 4 and deſcribed (31) each of thoſe 
wo Weights, P and Q, muſt be ſo many times 
kavicr than the half of * 385 Pounds) as the 
line D G is longer than DX. 

35. Obſerving at the ſame time, that the Ratio 
(or apparent Length with reſpe& to each other) of 
the Lines DG and DX, are found by taking ad /i- 
lum, a Point, as X, in the extended Line K D, 
ud rom thence drawing the pricked Line X G, 
as to make the right Angle G X D. 

36, To know then how many times the Weights 
Pand Qs each of them greater than the half of 
V or 385 Pounds, we need only enquire how ma- 
ly times D G is longer than DX. 

37- And this is found by knowing the Chord of 
the Angle of Obliguity, G D X (or the Number of 
Degrees ſubtended by a Line falling at right Angles 
t N, and cutting part of the Arc of a Circle at 
tie Points X or G, the Center of which Circle is 
whe at D): Therefore, having found the Angle 
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GD K, the Angle D GX is known of 'cour(s 
becauſe the whole * being re&angular, th 
two e GDX and DG X, mult beequ 
to one Right Angle, or to the Angle DXG, 
38. After which (35) drawing a Line at pleaſure 
d x (Tab. VI. Fig. *. and ſo as it may be dividec 
into 385 Parts, by a pair of Compaſſes, and drawing 
from it at x another Line x m, which makes the 
Right Angle 4x m, and drawing from d anothe 
Line, du, which muſt cut xm at 2, and form 
with x d the known Angle of Obliqui * d 

39. Then if we meaſure the Line 4; with th 
Compaſſes, and obſerve how many ſuch Parts (o 
which 385 make up the Lined x, in this inſtance) 
are contained in the ſaid Line 4 g, we ſhall find, 
in this caſe, the Parts of dg to amount to about 
442,4 Whereby it will be known that d x, in 
Hg. 5. or DX, in Fig. 4. Is to dg, or DG:: 4 
385 : To 442. 

And according to the Rule (34, that the Weight 
P or Q, will each of them amount to 442 Pounds, 
and conſequently ſo far exceed the half of K, be- 
ing 385 Pounds : By this way, even thoſe who do 
not underſtand Mathematics, may be made to 
apprehend theſe Demonſtrations. 

41. But they who have made the leaſt Pro- 
greſs in that Science, and are but tolerably verſed 
in the Calculations of Plane Trigonometry, may, 
without this round-about way of Admeaſurement, 
or making tlie new Right angled Triangle dx, 
(Tab. VI. Fig. 5.) have recourſe to the Tables of 
Sines, Secants and Tangents, with the ſame eaſe as 
if the Line DX (Fg 4.) were really divided into 
10.000,000 of Parts; or, if ſo much Exactneſs be 
not required, into any leſs Number. 

42. For if you ſearch thoſe Tables for the Se- 
cant Line of ſuch a number of Degrees as the Ob- 
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ke Angle G D X contains, you have exaQly 
u conſtituent Numbey of Parts of the Line DG. 

43. And comparing theſe 10. 000, 00 Parts, with 
te Number found in the 'Secant correſponding,you 
gil have the Proportion of DX to DG ; or know 
% many times DG exceeds DX in number of 
eus; and conſequently how much heavier the 
Weight Þ is than the half of the Weight K. 

Therefore it appears, | 

44. That as the Radius, or 10,000,000 : To the 
keant of the Angle of Obliquity GD X :: So is 
DX: To DG; or(36) the halt of the Weight K, 
pthe Weight P. 

5, Now to bring this home to our Caſe, Borelli 
al („ 82.) that the Obliquities of the Tendons 
Y and H D (Tab. VI. Fig. 1.) upon the Tendon 
[DX, viz, the Angles X DG and X DH, are 
qual, each, to 30 Degrees; and the Secant of 
v Degrees, as appears by the ſaid Tables, is 
147,005. 

46, Now (ſince an Inconveniency attends the 
Greatneſs of theſe Numbers; and ſince the Calcu- 
nion here before us does not ſeem to require ſo 
neat Exactneſs, the Proportions may be ſufficient- 
j expreſſed, tho* as many Letters, or Cyphers be 
at of from each of theſe Numbers (viz. 100. ooo, oo 
ad 11.5470,05) as ſhall be thought convenient; 
tat if from each five Figures or Cyphers be laid 


ent, de, the remaining Proportion, 100 and 115, will 
x5, 8 preſs this Matter clearly enough: Therefore, it 
or Dx were to be divided into 100 Parts, DG wou'd 
e 25 Wl 4 much exceed D X as 115 exceeds 100. 

nto 47. ouppoſing the Caſe to ſtand thus: Theſe 
be vo Parts (or the Radius) according to (34): Are 


0115, or the Secant of zo Degrees ſor D Xto GD) 
Sc- BY 385 Pounds, or the Halt of the Perpendicular 
)b- BY VcightK: To 442 Pounds, or the oblique ſuſpended 
ue WY Height P (Tab. VI. Fg. 4.) 


Which 
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Wich is in brief thus; DX: G 6.6. 


the ſame in Numbers; 100 : 115 :: 385 11442, 

48. Now this Weight P, repreſents the For: 
of the Plumiformar Muſcle, G VPW (Ta. 
Fig. 1.) which therefore in this cale mult be 44 
Pounds. 

49. And thus we ſce how the Muſcular Force 
which was angmented before (24 and 25) by t 
ſhortneſs of the Arm of the Steelyard, is here ye 
more augmented by the Obliquity of this Draught 
tending towards DG; namely, from 385 t044 
Pounds. 8 9.78 

5o. So that in caſe the Tendon DP, we 
lengthened to s, and moved about a Pulley there 
a _ q, muſt be ſuſpended to it there; an 
likewiſe one of the ſame bigneſs muſt drawt 
Tendon D Q, to the end, that by making te 
gether 884 Pounds, they may raiſe directly, or p 
pendicularly, the Tendon DK, by their Obliqu 
Draught; whoſe Force, according to the Directio 
DX, is equal, only, to 770 Pounds. 

52. But if, farther, we ſhou'd again removet 
Weight 9, as before, and raiſe the Tendon D 
according to the Direction D P, with the ſam 
Force of 442 Pounds, by the help of the two ob 
liquely acting Powers, according to G V andG 

52. The ſame Machines or Pullies occur het 
as before (29, Cr.) (Tab. VI. Fig. 4.) and the ſam 
Properties in all Points. | 

53. And it follows (3 2 and 33) that the Power 
S V and GW, acting accordingly (Tab. VI. Fig. 18 
each will raiſe to the half of 442, or 221 Pounds. 

54. As alſo, that the Force G W, in order 10 
operate as aforeſaid, muſt be as many times g 
er than 221 Pounds, or the half of the Weight | 
as GW is longer than GS; ſuppoſing again (358 
that GSW is a Right Angle. J. I 
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j. The Proportions of both which, G'S and 
of are found, the Angle of Obliquity 8 G W 
„ moreover, known ; after the ſame manner as 
«have ſhewn above (from Propoſition 35 to 440 

6. That is (by the Rule 44) As the Radius, or 
130,000 : Is to the Secant of the Angle of Obliquity, 
«GW (or by 34) : : So is the Halt of 242 or 221 
nds: To the Force that muſt act according to 

W. 

- Now, in order to diſcover the Power of 
kis laſt Force, Borelli finds (5. 82,) that the Angle of 
Wiquity,S G W, made by the contracting of the car- 
ws Fibres GW, with their moveable Tendon GP, 
an Angle of 8 Degrees; the Secant of which 
(iking off the two laſt Cyphers) appears by the 
libles to be 100,982 : 58. 5 

8. And conſequently according to 47. 

As 100,000, or the Radius: To the Secant of 8 
ſegrees, or 100, 982 :: So is the Force of 22 1Pounds 
wing directly: To 223 Pounds; or the Force 
mich draws obliquely, according to G W, when 
tniſes the ſaid 221 Pounds perpendicularly, ac- 
ading to the Direction G8. 

Which in ſhort ſtands thus; 
tooooo : oo 982 :: 221: 223. 

ig. So then the carnous Fibre G W, exerts a 
farce of 223 Pounds in this caſe when it ates 
ingly; and when the Plumiformar Muſcle,G V PÞ W, 
no more than this only moveable Fibre, G W, 
u this ade. 
bo. We will ſuppoſe it to be really ſo, in order 
p render it more intelligible to unexperienc d Per- 
s; and afterwards briefly ſhew, how it wou'd 
e in caſe there were in each half G PW, of the 
ll fluniformar Muſcle, as many more Fibres as 

uy be imagined, | | 

61. In the mean while, ſince according to this 
yroſition there are two Plumiſormat 5 — 


* kd a 
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GVPVW and HZQL, of which this great'Ma: 
or Deſtoider, is cumpoſed ; and ſince exchPlumife 
mar Muſcle has two Sides, each of which ( 
exerts & ſeparate Force of 223 Pounds, and joynt 
a Force of Pounds; this then is the Foree e 
the whole Plumiformar Muſcle, G VPW. 

62. Thus we ſee that this whole Deltvidei, cor 
ſiting of two Plumiformar Muſeles, or four hal 
Sides thereof, by the Force of the Steelyard BC K 
(25) does balance, by the firſt oblique Draught 
the Muſcular Fibres, GV, GW and H ht 
a Force, or Weight, four times 223 Pounds, ot 8g 
Pounds. " 

So, that inſtead of the Force of each carnc 
Fibre, G W, Cc. there hung, ſuſpended, a Weigh 
p, of 223 Pounds to each; four lach Weights mu 
operate with the ſame Force, as the four ſide 
of the two Plumiformar Muſcles ; and thereby thi 
Weight T, hanging to the Elbow B, wou'd t 
kept in Equilibrium. R | 

63. Now to paſs on, further, to a greater Aug 
mentation of the Force of the Muſcles, produce 
by the Structure of the carnous Fibres G V, GV 
Z H, HL, Cc. which are moveable; and ali 
produced by the Texture of theMuſcles themſelves 

We find, after the niceſt Scrutiny, that thel 
Muſcular Fibres WG (Tab. VI. Fg. 1.) have 
ſeveral little, hollow Interſtices; which, - whil 
the Fibres are extended lengthwiſe, as ABCDE 
(Tab. VII. Fg. 1.) are included within Right Lines 
but when the Power which extended theſe Fibre 
ceaſes, theſe Interſtices appear in Circular Figures 
as wg, Cc. (or G M W,. Tab. VI. Fig. 1.) 

65. If now, by the Fibre W G, being immor 
able at G, a Weight T, ſuſpended to it, mult be 
raiſed ; 'tis plain, that in performing ſuch an Action 
by any Force (whatever it be) the Breadth or Thick 
neſs of the ſaid Fibre muſt be imagined to 2 

cre 
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ed; and the Length, at the ſame time, muſt 
— be diminiſhed,  _ M. 
& that the Parts AB C DE (Fg. 1. of Tab. VII) 
king dilated, or made wider, do aſſume the Fi- 
abe de; by which the Length of the Fibres. 
G, becomes viſibly ſhortened; viz. from W G 
nk and the Weight T, at the ſame time, is 
ed up to t. | | ; 
Bu his TumefaRion, or Swelling of the Fibres, 
nich compoſe the Body of the Muſcle, does pal- 
appear in ſeyeral Parts of our Bodies; and in 
fetal particular Muſcles, which contract them- 
es in the Exerciſe of their proper Functions. 
let any Man, with either Hand, take hold of 
ks other Arm juſt below the Elbow, to convince 
inſell, whether or no he does not feel the Muſcles 
iche Arm ſwelling and contracting themſelves, 
rien he opens and ſhuts the Fingers of the Hayd 
mich he ſqueezes that way below the Elbow. 

(79. Now whether the Figure of theſe long Parti- 
&s, or little Tubes AB CDE (Tab. VII. Fig. 1.) 
wund, as a bede; or whether they may be 
magined Square, as abe de, the better to determine 
heir Co-operation with other Fibres, we ſhall not 
tend here to decide; it being a Matter foreign 
our preſent Purpoſe. | 

68. Neither do we here enquire after what man- 
kr, or by what Cauſes the Interſtices ABC, Cc. 
tome thicker, or how they aſſume the Form of 
th, Oc,; concerning which, we leave every Man 
b enjoy his own Opinion, till the true and cer- 
un manner thereof be clearly and inconteſtably 
(monſtrated, | 
69. This is certain, that each carnous Fibre, 
G, conſiſts of a multitude of little Inſtruments, 
8vABCDE, each of which do become thicker 
ud ſhorter in Motion. | 
70. The Truth of the laſt appears experimentally 
tom above (66) ; it remains therefore to ſhew 
theſe 


19 en 
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theſe little Inſtruments, a, b; c, d,'e, , Or (Tax 
Eg. 2.) in each Thread, a N a Can 
happens (and conſequently the Breadth' wal 
augmented) are very many in Number, and the M 
nuteneſs of each exceeding fine. e 

77. Let us ſuppoſe, in T. VII. N z. 
to be a Fibre with Interſtices; which; in it 
utmoſt Extenſion, reaches to e, or is of the L 
ae ; at the Tendon whereof a Weight 9, being ſul 
pended, it is held in an Equilibrium; but as ſoc 
as . e is contracted to a d, the Weight q is 'raiſ 
to F. 

72. Imagining this Fibre ae, to conſiſt but of 
Machine, viz. abed, it won'd be able to fil 


the Weight q up to P; becauſe the Line as won Tic! 
even by this means be contracted to ad, ig b 

73. But that this will not anſwer the Motion oi bye 
Mulcular Fibres, which we are here accounting 7» 
for, appears when 

hy, Becauſe when the Machine a e is ſo long a | 
the Thickneſs bc, would be incomparably greatly 1:1 
than we now perceive in contracted Muſcles. 110 

74. For if a double Fibre a e, were two Inch be 
long, which, by contraction or "wong mul bt 
be blown up into the Circular Figure a6ed, NM bi" 
ſaid Circle would be 4 Inches, and its Diameter 5 mt 
above one Inch and a Quarter ; as is plain to thok 0 
who know that the Circumference of a Cirele 1988 
to the Diameter, As 22 to 7, or thereabouts. ere 

95. We havechoſen hereto repreſent an extendegf "ic 
Fibre rather by a long Line, and a contra&ed o it) 
by a Circle, than by a Tube and s Globe, to which e! 
their Reſemblance bears greater — * beczaſc 6 
we wou'd render the matter as intelligible a8 m u 
be to all Capacities. Wnt. bes 

76. Secondly, If the whole Fibre conſiſted of on "a 
Machine only, as abcd, and one fſhow'd cut '"'Y 05 


; r once be 
acroſs at ie, the whole Fibre "—_— a 44550 | 
4 
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added from contracting, or exerting its drawing 


i; but more eſpecially, if the Contraction be per- 
ixmed by filling the Machine, or by the Expan- 
im of any Matter included therein; but in a 
Muſcle cut acroſs, Experience proves a Motion or 
(traction, even after its Fibres are cut aſunder. 

17. If now the Fibre conſiſted of two Machines 
gn and ghdi, and which ſhou'd be divided 
tm one another at b c through g, the firſt Machine 
wit be contracted to a, and the ſecond to d. 

48, But it this ſhould happen at k m, the Part 
In being cut through, would not be able to 
tittra&t it ſelf to aj not to mention the too great 
Thickneſs of K m (as was obſerv'd before concern- 
it þ c) for this would be equally contradictory to 
hperience as the former. 

19, Hence we are taught, that (Tab, VII. Fig. 
Wen the Fibre is cut through at bor g, or k or 
«wherever it be, each Part is drawn back to its 
Tndon to which it is faſtened, that is, to à and 
M for Inſtance, if the Fibre be cut at g, the Ma- 
lines between 4 and F are drawn to a z and thoſe 
tween g and / to p ; and thus we ſee, that by this 
deins the Cut made through any Muſcle is viſibly 
* than the Knife which made it. 

o, From whence we may conclude, that on 
ah ſides of the Cut, whether at gb or elſewhere, 
lere muſt remain ſome Machines unwounded, 
wich have in them a contracting Power, not- 

'y this means 


"thſtanding the Separation; and 
le Fibre is drawn inward, or contracted, after it 
heut through in any Part. 

1. For if either ſide ſhould be left deſtitute of 
© Machines, ſo that none were to be entire or 
cut, the Conſequence muſt be, that that ſide fo 
lprived of theſe Machines, could not be in 4 


wer, ſo that it could never draw itſelf back to 


dition to contain the Matter which is the _ 
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of the Fibre's (welling and conſequently the t 
bre could not be aRtuated by any Power whi 
would draw it towards its Tendon, ” 

8a. But (eeing it is ſcarce poſſible to eut a Fi 
through ſo near 4 Ie (viz. at mor 1) but th 
2 as we _ 1 N 8 (heink e 

th ſides, as well the ſhort ſide as the long. 
their reſpedive Places, . 

83. It follows then, that how little a Part ( 
ever, ſuch as a or I, be cut off from the Fibre « 
one (ide, ſeeing it ſhrinks back, it muſt neceſſari 
cone ſome Machines, at leaſt one entive one, 

t ſelf, 

84. Andconſequently from hence we may pl 
ly conclude, that the Machines, whereof the F 
bres are compoſed, muſt always be, each of the 
in particular, ſmaller than the Part cut off; an 
therefore of a wonderful Smallneſs. 

835. From whence then it follows, that the Nut 
ber, at the ſame time, of theſe Machines, if thi 
Fibre be of any conſiderable Length, muſt be 
reat. 
. 86. Borelli (from whom the Reader may recei 
ſufficient Satisfaction, concerning the Multitude an 
Minuteneſs of theſe admirable Mechaniſms, 5.11 
maintains, that ſince every Fibre is ſmaller than 
Woman's Hair; each Cavity ABC DE (Tab. VII 
Hg. 1.) which being contracted, forms a Machine | 
N muſt therefore be finer than the (a 
air. | q 
87. Now if theſe Machines be as broad as lon 
each Fibre will contain as many of them lengt 
wiſe, as there can lie Hairs breadth-wiſe on the lai 
Length of this Fibre. | | 
88. But according to the Calculation of the ſai 
Borelli ($. ibid.) Fifty Fibres, placed breadth-wiſe b | 
one another, do not amount to the ſpace of e 


Inch. 89. Where 


\ 
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rw? wy according te this Computation 
90 theſe Machines mult go to —— a 
tion of 4 Fibre of one Inch in Len 
56. But for Caution ſake, and to keep within 
(pſy, that Author does not calculate above 
waty Machines for every Inch of Fibre. 
jt. Which Calculation we may ſafely allow him; 
wauſe, if any one may think it more convenient 
vimagine theſe Machines not to be altogether as 
wad as long, here is room enough to humour any 
c Conjecture : For by this means, theſe Machines 
fil have their Length exceedin their Breadth by 
\ 6.6 may will be more than three times as long 
ybroa , . 
n. To return then to the Force of the Muſcles ; 
ere appears here, in each Fibre, a new Inſtru- 
rent of the following Structure; viz. 

fiſt, We ſee, in Tab, VII. Fig. 1. a great Ma- 
tine WG, conſiſting of ſeveral ſmaller ones, as 
CDE, e. 

Wodly, That they are fo formed; that each little 
Vichine, A or B, being contracted by a particu- 
Force, into Circles or Squares, or other Figures, 
expanded, as at A or B, Cc. or otherwiſe (in 
mther Form) at a or h, &r. contributes its ſhare to- 
nds raiſing the Weight T. 

bah, That being joyned, or linked, to one 
n ther at a, 6, c, &c. they do likewiſe aſſiſt each 
ber in raiſing the ſaid Weight. 

Furthly, When this Machine, wy, conſiſts of more 
TT" fewer little Machines, as a, ö, c, &c. which ope- 
rere at the ſame time, the Weight T muſt ac- 

WJ "ingly be raiſed to a greater or leſſer Heighth 
gb ue Number of Machines are _——_— or di- 
Wh nihed) and conſequently the ſame Weight T, 
ide moved with greater or leſs Velocity: For 
ance ; if there be ten times as many little 


ines, contracting themſelves, the Weight T 
Vor. 1 M will 


iv "I 
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will be raiſed ten times higher; and-at the 4 
time, it will acquire ten times more Velogity, 

93+ All theſe Properties being ſo uſeful and; 
ceſſary for a right Conception ot the Motions 
the Muſcles ; and being a neceſſary Conſequer 
reſulting from their Structure; we Aal endeavo 
to demonſtrate them by a Machine (adapted | 
Mechaniſts to other ſort of Uſes). which ſeems 
have a pretty near Reſemblance to the Naty 
and Office of ethe Muſcles in general, and 
giye the beſt Light into this Matter, . 

94. Let us then ſuppoſe a Machine (Tab, VI 
Fig. 4.) in which a Weight T, hangs at a Co 
which being wound about the Pullies 1 a, 24, ( 
and 16, 2b, Cc. in the manner deſcribed by t 
ſaid Figure, is terminated and faſt ned tot 
Nail 4. | 

Then to each Pulley, at 16, 26, 36, 46, | 
there be ſuſpended an equal Weight, gbn 
which four equal Weights, preſſing altogethe 
downwards, the Weight T will be thereby rail 
up and kept in Equilibrio, 

95. Now we may ſee in this Machine of 
lies, all the lame Phenomena which have beenn 
nifeſted in the Muſcular Fibres (92); name 
that the whole Structure conſiſting of many litt 
Machines, each does, by a proper Force, beat 
reſpective Part in raiſing the Weight :; which 
together united, accumulate their Powers ſo as 
prove mutually aſſiſting the one to the other. 

96. For if the Cord be carried only from 
through ra, 16, and terminating at e, be the 
faſt'ned to a Nail ; we have a Machine, wild 
acting by the ſole Power of g, raiſes t. 1 
caſe the Cord be continued from the Nail e, 
to the Pullies, 2 4 and 2 b, and be faſt'ned to * 
other Nail at 7; this will be a ſecond * 
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ging by the Power þ ; which, if it be joyned to 


ty, Wc fclt, will help to raiſe the Weight 2, 

a5, If theſe Machines and Weights be multi- 
ns ed, by continuing the ſaid Cord farther on 
ver z a and 3b to i; and from thence thro? 4 a and 
100 4, and ſo on; and a diſtin& Weight ſuſpend- 
dato each, as m and u. 


We ſhall have a great Machine produced, from 
{| theſe little ones; in which the three firſt things 
apreſſed in Prop. 92. and repeated in Prop. 95. 
nl occur. 

96. We ſee likewiſe, that the fourth thing de- 
kibed (Prop. 92.) which ſeems to be of the great- 
| Importance.in this Muſcular Demonſtration, 
des here meer with an exact Reſemblance; viz 
y how much the number of little Machines is 
_ by ſo much the more ſwiftly will the 
eight t be raiſed up. 

59. This is eaſy to be apprehended by Conſi- 
tion, without the Circumſtances of Demon- 
tion; for if g only acts on the firſt Machine, 
mch is ſuppoſed to end at e (96) and the Center 
the Pulley, 1 6, being firſt at y, is drawn down 
016, ſo that it has twice 1b y added to its length, 
1 a determinate. ſpace of Time; ſuppoſe in one 
le or Second of a Minute, the Weight: will be 
aled to T, in the ſame ſpace of Time the heighth 
T, which is equal to twice 1 br. * FOR 

becauſe the Pulley 1 b being thus run down from 
w, the whole Cord, 1 a, 16, e, paſſes thro? 
le Pulley x a; which Cord retains, as we ſee, on 
ach of the two ſides, viz. on the ſide 1 a 16, and 
atze ſide x 6 e, the length of 1b r; and conſe- 
ently is twice the length of 1 b r. 


Now in proportion to the quanti 


ty of Cord, 


wg thro? the Pulley 1 a, the Weight t muſt be 
aa tiled from : to T - which muſt neceſſarily be twice 
cut l le length of 1 b r. 


M 2 too. If 
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; 100, If now we joyn the Second Machine, th 
Cord of which ends at the Nail, wich its par 
ticular Weight h, it may beeaſily (96) inferred; thy 
when both the Powers g and h concur in their Or 

ration, to draw down the two Pullies 16 and 2 4 
from v and r, which are above (the length of | 
r or 26 r, which are equal) in ſuch caſe, I ſay, i 
may be inferr'd, that four times the Length of th 
paſſes thro' the Pulley 1 a, exactly in the ſame ſpac 
of Time; as may be feen by the four Cord 
ABCD; and conſequently, that the Weight: wil 
be raiſed to T, the heighth of 167, multiplied b 
four, in the ſaid ſpace of time. | | 

101. If therefore theſe Machines and Powers 
m, n, Cc. were to be further multiplied, and al 
the Weights drawn down together in one Second 
of Time, it is plain that the Weight t, aecordi 
to the number of Machines, muſt always, in thi 
fame ſpace of time, be raiſed higher; and conk 
quently move with greater Velocity, 

And thus what is ſaid (92) concerning the For 
of the Mufcular Fibres, is demonſtrated in thi 
Machine. NN 

to2. Now, ſince this Machine of Pullies open 
after this manner ; thoſe who are verſed in Mecha 
nics know that it is endow'd with the followinj 
Properties. 
Firſt, That altho' we take a greater number off 
the ſeveral little Machines, and the Weight /n, 
that draw them, yet they, joyned all of then 
together will not be able to raiſe or poiſe in Equi 
librio a greater Weight than t or T; which g on 
operating by it ſelf, cou'd poiſe the ſame way. i 

Secondly, But the Velocity, wherewith the Weig' 
eriſes to T, will, by the Multiplication of the 
Pullies, be proportionably augmented; wit. bf 
how much the number of theſe Pullics _ e 


' 
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tho' this Force itſelf be more than ſufficient for 
qur Purpoſe, yet we ſhall however ſubjoin the De- 
nonſtration by which Borelli makes appear a Ne- 
eſſity of even doubling this Force. 

112. Viz. It is obvious to Perſons skill'd in 
Mechanics, that a Cord K T (the Weight K 
(Tab. VI. Fig. 6) being ſuſpended to one end of 
the Cord, the other; end being at the ſame time 
falt ned to a Nail T, which renders it there im- 
noveable) ſuſtains as great a Weight, or Force, 
bythe Suſpenſion of the Weight K alone, as if it 
bore double the Weight of K. 1700 | 

113. This is manifeſt ; becauſe the Nail T con- 
ributes as much to the training of the Cord 
KT, as if the ſaid Cord K T, had another 
Veight, m, equal to K in gravity, hanging at the 
cher end, which is ſuppoſed to be carried round 
the Pulley r; for this laſt Weight K may be per- 
ceived to be as well Balanced, or kept in Equili- 
ho, by the Nail T, as by the other Weight m, 
equal to it ſelf. h 15%, 

114. They who deſire to ſee this Matter demon- 
trated more at large, may conſult the aforenamed 
brelli's Ingenious Treatiſe, De motu Animalium, in 
the 10th. Chap. of the Firſt Part; it will anſwer our 
reſent purpoſe, if theſe Matters be made merely 
ntelligible, for the uſe of ſuch as are not tho» 
roughly verſed in Mathematics. 

115. Now to apply this to the Muſcles (Tab. VI. 
Fy. I.) it is plain from what has been ſaid, that 
tie Muſcles there deſcribed, do repreſent a ſort of 
Machine of Pullies ; one end of the Fibres G V, 
CV, ZH, HL being faſt ned to the Tendons, 
VF Wand Z QL, which adhere as immoveably 
o the Bones, as the Cords in the Machine of 
Pullies do to the Nails dd; whilſt the other, and 
noveable Ends of theſe Fibers GV, GW, Z , 
HL, do each of them exert a Force (62) equal 

M 4 ta 
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Deltoides (or of the four Muſcular Fibres conſtitut 


— — - _— — — 
= - — 
- 
- 


. foregoing Principles, the Force of the Muſcles 


: 


to 223 Pounds; or the Power of each of thei 
moveable Ends is equal to the Weight g, which i 
ſuppoſed to weigh 223 Pounds: But all thec 
four Fibres operating together, will Balance 
Weight of 892 Pounds, Let; 
116. If, according to Prop. 112. this Force 
doubled, the Force which this Dekoides exerts 
by the Poſition of each of its Fibres, amounts tc 
446 Pounds; and the Forces of all four acting to- 
gether, to 1784 Pounds, beſides the Multiplication 
of this number by 40, which we are goingtoſ; 
of, and concerning which mention has been made 
already, Prop. 63. n 
117. And ſince we have hitherto ſuppoſed 
that each Fibre, in theſe Demonſtrations, is et 
dowed with one or more Machines, like G M 
and foraſmuch 6, ei to Prop. 102, and 104 
one ſuch Machine, as GM, can balance as great 
Weight as all the 4o Machines of the whole Fibre 
G W;it will appear, ſince the Force exerted by eich 
Machine is equal, that in order to Calculate, 6 
make an Eſtimation of the entire Force of the vo 


ing it) we muſt multiply this Number 1784 Ries 
or the number of Machines in each Fibre, 
which amounting to the Sum of 71360 Pounds, is 
the Force which (according to Prop. 102, and 104) 
the Deltoides is capable of exerting 

118, Here this (Tab. VI. Ng. 


| 1. ) may likewiſe 
ſerve, in ſome meaſure, to demonſtrate from ti 


called Glutei, when they exert their Power, in railing 
Weights ſuſpended to the Heels. 

119. The Gluteus Major, which is the Muſcle 
we are to ſpeak of, is, according to Bureli 
($. 83.) made up like the Deltoides of Plumifor- 
mar Parts, | 

120. Sup- 
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120, Suppoſe then Bro be the Heel; d the 

; KEFA the round Bone in the upper 

Mr of the Thigh; the Weight, to be raiſed by 

de Heel B, muſt, according to Borelli, ($. 85.) be 
amputed to weigh 65 Pounds, 

121. We perceive here, that the Shin and 
ſhigh-Bone together (which are repreſented by 
c) comprehend, in length 31 Semidiamerers 
K C, or the round Bone of the Thigh. 

122, If therefore an Equilibrium be to be made 
et ixt the Tendon DKI and the Weight T; the 
ld Tendon cannot be raiſed to X, by a Force 
kd than 31 times 65, or 2015 Pounds. 

123. And if this Force is to be exerted by two 
ther Tendons DH and DG; each of them will 
vt only bear the half of 2015 Pounds; but be- 
auſe they draw in an oblique Direction, will ſo 
uch exceed the half, or 1007:, as DG exceeds 
DX in length. | 

124. But Boreli ſays, in relation to that (5. 83.) 
_ „ © + 65,056 -0p0mtR and XDH arc 


125, Conſequently (by the Tables of Sines, and 
ating away the five laſt Cyphers) As the Radi- 
6, 100 : To the Secant of 45 Degrees, 141 :: So 
to74 : To 1420 Pounds. 

126, So that each of the Tendons, D G and 
DR, being drawn obliquely, muſt be acted on as 
1 Weight of 1420 Pounds, like DP or DO. 
re ſuſpended over the Pulley P; otherwiſe their 
face will not be equal to the Weight or Power 
73 draws K D, according to the Dire&ion 


eſe 
Nis 


. And again; at DG, there are two other 
eli, que Fibres, GW and GV: Theſe, to ope- 
Ot- Ut in like manner with the former, will each of 
em contribute a Force ſufficient to raiſe the half 
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of 1420, viz. 710 Paunds, ' gravitatin perpen. 
dicularly in the Direction Ge. 1 C | 
128, But becauſe they draw obliquely the Fore 
which draws according to GW, will ſo man 
times exceed 710 Pounds, as G W exceeds G 
in length. ie 
129. According to (5. 83.) of Borelti, the Qbli 
quity of this Angle is 8 Degrees, | 
130. Therefore by Prop. 58. Wy 
As the Radius 100000 : To the Secant of 8 De 
grees, 100952 ;: So 70: To 76 Pounds, 
131. Therefore each Fibre & W, repreſenting 
here one entire ſide, GP W, of this Plumiforma 
Muſcle, muſt in the caſe before us raiſe a Weigh 
of 7167 Pounds. \ 14 
132. But further, according to Borelli*s Con 
putation (5. 125) each of theſe Fibres is of t 
length of three Inches; conſequently each ce 
tains in its Compoſition 60 Machines. 
133. Therefore let 716 π (the Force found ac 
cording to Prop. 130.) be multiplied by o. 
134. The Product of 7167, multiplied by 60, 
43014 Pounds, equal to the Force which this on 
Muſcular Fibre G W (or even the whole ſide 
one Plumiformar Muſcle, to which this Fibre | 
ſuppoſed to be equal) exerts towards raiſing up 
Weight. S | 
135. Now it being taken for granted, that 
Muſcle DQ, conſiſts of two of theſe Plmifotn 
Muſcles GWPV, and HLQZ, containing be 
twixt them, four ſides: Therefore theſe tw 
Muſcles exerting a joynt Force, will (by means « 
their four Sides, or four ſuch Fibres as G W) ex 
ert a Force equal to four times 43014, or 1720 
Pounds. | T7 
136. But ſeeing that this Muſcle does adhere 
one end to a Bone, as if it were a Nail T, _ 
Fig. 6.) by its immoveable Tendon z an 1 = 
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noveable, ſo as to carry a Weight, like K, at its 
ther end; this Force is theretore yet to be dou- 
ed; becauſe the Muſcle, by its being faſt ned at 
due end, ſufters as — a Strain, as if it had an 
qual Weight ſuſpended over a Pulley, at the other 
end. | 

137. Wherefore doubling 172056 (the great 
= of this Muſcle) we find that 344112 Pounds 
toes correſpond to the Power that the Muſculus 
Glueus Major can exert in performing its Fun- 
tion. 

138. And this is what we take tobe ſufficient to 
ninuate a general Idea of theſe Matters: If any 
me deſires to ſee a more accurate and exact Ac- 
count, he may meet with more ample Satisfaction 
n the ſaid Book of Monſieur Borelli. We have 
een more brief in this Inſtance of the Glutaus, 
kcauſe we judged it a needleſs Trouble to repeat 
Verbatim what has been demonſtrated more fully 
kfore in the Caſe of the Deltoides. 

139. We might here conclude this Work, of De- 
tonſtrating the Force of the Muſcles, if ſome Ob- 
on {tions did not intervene, which might hinder 
trons not thoroughly skill'd in Mechanics (for 
rhoſe ſake we condeſcend to this prolix way of 
Ikmonſtration) from acquieſcing in the Proofs 
ut have been deduced from Mechanical and Ma- 
bematical Obſervations : Theſe Objections thero- 
ore we ſhall endeavour to obviate by ſuitable 
MM icmarks or Obſervations, | 
rv 140. The firſt Difficulty that may perhaps be 
ns Of larted, is that in Tab. VI. Fig. 1. we have repre- 


) exirnted one ſingle Muſcular Fibre in the room of an 
205 WW 'nmerable number of others, which conſtitute the 

whole ſide of the Plumiformar Muſcle G WP: 
te "orcover, it ſeems agreeable to Obſervation, that 
j. V i of theſe Plumiformar Muſcles, repreſented by 
one vp w, is not confined to two Plane ſides, 
(ove | | G W Þ 
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GWP and G VP; but diffuſes its Carnous F. 
bres, Pyramid-wiſe, in great' multitudes hh 
Point, as G, like a Verneilum or Wheel, in the 
ſhape of the Extremity of the inverted Pyramid, 
VGW: This hap ing from all the Points, 
GN, Cc. of the middle Tendon G D, theſe Fibres 
— 5 no - re * a Plane Yi conſtitute 
the Figure of a pertc with Len 
and 8 mn 
141. In anſwer to this ; to ſhew that our ſup- 
poling theſe Muſcles to conſiſt of lane ſides (which 
is a method we have judg'd moſt expegient to con- 
yey theſe Demonſtrations tq the Underſtanding 
does not in the leaſt alter or enervate the Force 
of the Demonſtrations ; and to prove that the 
{ame prodigious Force wou'd manifeſt itſelf from 
every particular Muſcular Fibre, tho“ the Calcu- 
lation had been made from a greater number of 
the Fibres of a verticillated Body, inſtead of the 


two Fibres G Wand G V. 

Let ſuch as read this conſider, Firſt, that as we 
have only taken two Fibres, G W and GV, for 
the two ſides of the Muſcle, viz. GP W and 
and GPV (whether ſolid or plane) ſo likewiſe we 
have only aſcrib'd half of the Force of the whole 


Muſcle, GVP W, to each of theſe two Fibres, as L 
by (61) where the Force of one carnous Fibte, |" 
— according to Propoſition 59. was found to be the 
equal to a Weight of 223 Pounds ; to repreſent hie 
the Force of the whole Muſcle G VP W, we were lo 
under an Obligation of doubling 223 Pounds ; . 
that the full Force of a Muſcle is repreſented by h, 
the Force of two Fibres, or 446 Pounds; this U ;*" 
the Foundation of what is to follow. a. 

142. Now, for the benefit of unexperienced i done 
Perſons, we thus compute, that the Force of . '4 
Muſcle is the ſame, whether this Force be ima ? - 


gined to be center'd in two Fibres, 104 or 


$ 
19 
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GP; or whether the Force be diſtributed amongſt 
qinfinite number of Fibres, contained in the ſpace 
GVWP ; which ſpace you may imagine, it 

pleaſe, to be occupied by a Body conſiſting 
Length, Breadth and Thickneſs, and not a 
nere Plane Figure. 

To this end, ſuppoſe (Tab. VII. Fig. 6.) a Weight 
D (not unlike 7ab, VI. Fig. 4. and a 900 of 
yz Pounds, ſuſpended at a Cord DOS, and 
ypporred by another equal Weight 4 Now if 
we take away this Weight q, and balance the 
eight D by a number of other Weights faſt'ned 
o oblique Cords, G, A, P, Cc. each of which 
hears a Weight m, h, g, p, u, Cc. on this Account. 

If we now conceive the Cords to be ſo order'd; 
that there may be imagined 100 Points, like 
GAP, Cc. in the length of the Cord G O, to 
which the oblique Cords, GW, GQ, A B, A E, 
bi. are faſt'ned : And moreover, that there are 
bout each Point, as G, or A, or P, &c. not only 
tro Cords, as here at G and A, bnt imagine 
to to be placed round the Circle, like the Spokes 
oz Wheel, or Verticilla of a Plant; four ſuch 
Cords we have deſcribed to iſſue from the Point 
Pos PV, P T, P H, P R. | 

Laſtly, let it be alſoſuppoſed, that the Weights 
hm, n, p, are equal to one another; and that 
te oblique Angles, M GN, B AP, RP O, cc. 
#hich each oblique Cord makes with G O, are 
ſo equal, and of 8 Degrees each. 

It is therefore demanded, what the Weights 
h m, Cc. drawing obliquely, amount to? And 
ow great a Force they muſt altogether, in Con- 
["Qion, exert, in order to Balance the aforemen- 
toned Weight D. 

143. To find this, it muſt be conſidered, that 
re have imagined the Weight D to be drawn by 
(thouſand Weights, equal in gravity to one — 
other 


— — j— — — 


__— A 
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other: Since (according to Prop. 142.) there 15 
ſuppoſed to be 10 obliquely ow Weight 
and alſo we have imagined 100 ſuch Points 48 b. exe 
144. Wheretore each little Weight g, h, m, O. 
muſt raiſe one thouſandth Part of the Weight P dre 
or according to (142) a Gravity of :: Pounds 
which each was able to ſuſtain in the direct o 
perpendicular Line G O. 670 
145. But conſidering that they draw obliquely i vi: 
each ſuch Weight as m, muſt exert a Power { 
many times greater than . . of D, or than !;', nue 
the Line M G is longer than NG. 2 
146. Now foraſmuch as the oblique Ange « 4 
NGM, of each is, according to Burelli (57) off 
8 Degrees ; therefore by (58) if GN be 100000 
G M mult be 100982 : It follows (if they operate lte 
proportionably)as G N: To GM : : So J 


4% 
7221. 


147. So that each little Weight, as m, - mult | 
have the Gravity of +1;%, which is the firlih 
Poſtulatum (142.) = 
148. Now the Method, by which the Power of a 
theſe little Weights, when they exert themſelves inf 
order to raiſe D, or 442 Pounds, is to be diſcover nde 
ſeems to be the plaineſt thing in the World : Fo 
do but multiply the Force which one of them, «Wl tov 
m for inſtance, exerts, viz. 113, by the number ol goin 
all the little Weights, that is by 1000, and th ' ti 
Product is the Force of them all _ rogether 
which appears to be 446 Pounds; the ſame whic o 
was demonſtrated by the joynt Action of only tyq ; pear 
Fibres. | | ; 
139. By theſe Weights and Pullies, you may ima; 
gine all the Power which is exerted: by ever) 
ſingle Fibre of a Plumiformar Muſcle , ſuch 4 *c 
GVPW (Tab. VI. Fig. 1.) to meet with à ju qutc 
and analogous Repreſentation. _ BY 


150. Fo 


150. For you may obſerve, that the Weight of 
46 Pounds is as exactly equivalent to the Power 
aerted by this whole Muſcle GV PW, when 
jou have ſuppoſed it made up of a tkouſand Fi- 
des, as when before, according to (61) we ima- 
* 0 to conſiſt of only the two Fibres, G W 
nd G V. 

151. And from hence, by a little attention, 
what we have ſaid above, at Prop. 141. may ap- 
eat exceeding plain and eaſie to any ordinary Ca- 
wcity : Namely, that altho' the conſtituent Fi- 
res of a Muſcle were imagined to amount to ten, 
ora hundred, thouſand, or the higheſt Number 
jou can ſuppoſe, the very ſame Force, of 446 
Pounds, will always, by theſe Methods of Calcu- 
ation, be the reſult of the whole. 

152. And to proceed yet further ; we ſhall find 
the Deltoides exerting the very ſame Force; tho 
we ſuppoſe (Tab. VI. Fig. 1.) to be an unjuſt Re- 
ſreſentation, on the account of the Number of the 


vide not to be confined to two, as repreſented by 
GVPW and HZ QL; but contrary-wiſe, to be 
adowed with many of theſe Plumiformar Parts; 
| we ſhall eaſily perceive, that the Force, or 
over of it being calculated according to the fore- 
ping Rules, the Whole will be exactly congruous 
o the Power or Force already demonſtrated, 

153. And thus the Objection, which ſeemed 
to oppoſe this Hypotheſis with the greateſt Ap- 
farance of Reaſon, vaniſhes ; and the Difficulties, 
der which ſome might labour to conceive the 
oſſidility of two ſuch Fibres, as GW and GV, 
Xing able to ſupport together 446 Pounds, or 
ach of them ſingly half of that Number, are 
{ute cleared and taken away: Eſpecially when 
t15conſfider'd that we have only all along laid 
lire things down by way of W 

8 ut 
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humiformar Muſcles; tho we imagine the Del- 


— — — — 
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but by theſe: Data however, the whole Pose 
the Muſcle comes to be exaGly accunted for 
The Conſequence proving the ſame; Whether » 
ſuppoſe the Muſcle conſtituted of a Miliiod « 


Fibres (as in all appearance there are a vaſt Num If 
ber) or of only two. „ eee (143 

Let the Figure or Structure of theſe Muſcles i bes 
what it will, this Method may ſerve for a Samy 
to ſhew by what Methods their Power and Fete fibr 
are to be inveſtigated, | A 


154, In all theſe Reflections, vis. on the prodi 
pious number of Fibres ; on the curious and pee 
liar form of the Muſcles, which repreſent Fe 
thers joyned to a Tendon, as to a Quill (on whit 
Topick conſult Tab. V. Fig. to, where the Struchu 
bf the Deltoides is drawn from'S'r & x 0's Myolegia 
and,laſtly; on the prodigious and almoſt incredible 
Force exerted by them; in reflecting, 1 ſay; onal 
theſe things, the adorable Wiſdom of the Greai 


Creator muſt molt (ſingularly manifeſt it ſelf, 5 
Hero repreſents the Deltoides conſiſting of te! 
ſingle Muſcles ; that is ſix Plumiformar Muſcle g t 
on each ſide: And if you imagine the empty ic 
White-Spaces, above and below, to be full o the 
carnous Fibtes (as Steno affirms, p. 53.) how v hey 
muſt the Number be conceiv'd to be? And 48 est 
the Force, which Steno demonſtrates them tex twin 
ert, according to his form, it cannot be much leſ nde 
than he aſſerts. But we have choſen rather to fo! 
low Borelh 'in our Repreſentation, according tl Wy itn 
Tab. VI. Fig. i.; becauſe by this means we appte tai. 
hend our Demonſtrations better adapted to Cap 
cities unexperienced in Mechanics. _—_ 
155. But to penetrate furthet into the prodig100 he | 
Number of the Fibres, and to diſcover, as far 498 uſc 
poſſible, the wonderful Deſign of the Creator, ve vo 
need only obſerve (to keep to the inſtance of 7aibe, 


VI, Bg. 1.) that the two Fibres, G W and way f Ve 
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x: found to Balance ſeparately, a Weight of 223 
unds (59) that is jointly 446 Pounds; as they 
xpreſent together, che whole Plumiformar Muſcle 


GVPW.. | 
If now, inſtead of two Fibres, we ſuppoſe 


(143, Oc.) this Muſcle to comprehend 000 Fi- 


au of a Pound ; that is not half a Pound to each 


fibre. | 

And if the Number of Fibres were to be ima» 
ned greater, the Weight aſcribed to each, to 

r for its Portion, wou'd prove much leſs; Or 
{the Deltoiden, according to Tab, V. Fig. 10. in- 
lend of two Muſcles comprehended fix (1540 j each 
Muſcle could then have its ſhare or burden, but 
gab 445 Pounds, which is not quite x50 Pounds 
ach: Thus the 1000 carnous Fibres conſtituti 
WT ach Muſcle, cou'd have to its ſhare no more th 
or v. of a Pound. * 

156. Now who, apprehending this Structure of 
te Muſcle, can think on it — acknowledg- 
iche Wiſdom of the Creator? Who has made 
e Tendons tough and ſtrong enough to bear, 
without breaking, the Violence of the Force which 
hey are obliged to ſuffer in exerciſing the Quali- 
es they are endowed with : At the ſame time, 
WJ wing regard to the Safety of the moſt fine an 
alder Fibres, by laying no more ſtreſs upon each 
(me Fibres in its Office than it is, by the Aſ- 
Wiliance of ſuch a multitude of its Fellows, able to 
lin, without the leaſt Injury. 

, For the Weight which each Fibre ſuſtains 
ul be much leſs than + of a Pound (155) if 

de Number of Fibres in each Plumiformar 
dle much exceeds it (as tis probable they do) 
"Y wk which was what we ſuppoſed (155)-them 


Vou. I. N if 


tes; each of theſe thouſand Fibres will bear. 


- — 
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It would therefore be worth any ones trouble 
to inveſtigate the number of Fibres itt each Muſcle 
as near as poſſible; not only to clear the determi 
nate Number of Fibres compoſing each Muſc| 
(which might be done by thoſe who with accu; 
cy pry into diſſected Humane Bodies) but alſo te 
adjuſt exactly how many of theſe Fibres, place 
breadthwiſe, may be contained within the ſpac 
of an inch. Borelli ſays (F. 115.) that 50 Fibre 
thus placed, will ſcarce amount to an Inch: Ani 
as to the Number of Fibres in each Muſcle \ 
may judge, from the Fleſh of Beaſts, that many « 
theſe carnous Fibres make but a ſmall Portion « 
ſuch Muſcular Fleſh as we daily uſe in Food. 
158. We ſhall ceaſe to admire at what is ac 
vanced in Tab. VI. Fig. 1. concerning the Poſitic 
that is here laid down, - viz. that one ſole litt 
Machine, G M, of the Fibre GW (and ſo of t 
other Fibre G V) is able to ſupport 446 Pounc 
when we conſider what follows: 

The foregoing Propoſitions have made appe 
that the ſtreſs laid on each Machine, as G 
bearing not more than its Fibre G W, will n 
amount to x} or two Ounces and a half. 

159. Thus the ſwiftneſs of the Motion impart 
to the Weight T, by the contraction of the litt 
Machines ABC, @c. (Tab. VII. Fig. 1.) whe 
each of them are drawn up into the form of a, 6, 
Cc. will not appear ſo improbable ; ſeeing that 
there were no Weight, ſuch as T, ſuſpended, 
concluſion (viz. that the Fibre to which I is 
pended, muſt riſe with the Velocity above- md; 
tioned) wou'd be in it ſelf the moſt obvious thi 
in the World : Becauſe, by the foregoing Prop 
ſition, the weight is repreſented ſo ſmall, thay 
ſingle Fibre or Hair, can be put to no great ſi 
to bear it; eſpecially, conſidering that it has bv 


already declared, that the Weight of 223 Foul 
alcrit 
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i{cribed (59) to 4 ſingle Fibre (which is the chief 
thing that can raiſe any Difficulty) is only thug 
hppoſed by way of Hypathe ; Fork e conveniency 
conveying to the Mind ſuch a juſt Idea of the 
Matter, as may do no wrong to the real Calculation. 

160. Now ſince we have ſhewed before (109) 
hat tho" the Muſcular Force be ever ſo much aug- 
nented by the multiplication oftheſe little Machines; 
et, their diſpoſition is proved to be ſuch, that 1 
bey all acting together, cou d not raiſe the Weight | 
kſpended to the Elbow if it had been but one 
found heavier ; and that the multiplying theſe 
Machines does only ſerve to yer 4 or multi- 
jy, the Velocity of the Motion. 
Therefore Perſons not thoroughly acquainted 
vith Mechanics may yet, ſeem to queſtion, how it 
a be poſſible that the Force of the Muſcles is 

W tally augmented, when the Weight which is raiſed 
zin no wiſe encreaſed, | | 

To anſwer this, they ought to be informed, 
ata really augmented Force is as much required 
hencreaſe the Velocity of Motion, as to raiſe a 
rater Weight with the ſame Velocity: This is 
ſat all Mathematicians know. 3 
W This alſo is made appear by the Pulley Structure 

ab. VII. Fig. 4.) where the augmentation of the 
ſeocity with which the Weight /T is raiſed, re- 
lures each time more Force and new Weights, as 
„Cc. See the 5th Remark, 103. | 
.. That this obtains in other Mechanical In- 
nnments, is what Mechaniſts are convinced of, 
Wd what may be eaſily obſerved : For 4 
V. VI. Fig. 7.) AB to be a Balance or a Stcel- 
| id, turning about D, and the Arms AD and 
uso be equal; as alſo, the Weights A and B: 
| Ti very plain, that the ſaid Steelyard A B bein 
Jwed into the Poſition MK, the Weight 


* 


Mun down the Arc A M, and the Weight B 
N 2 down 


"ey | | * | | | . * 
\ TH FT TS X " "_ 
19 Tube Chile, Pepe 
down the Arc B K in the Tame arte bf Ye 
and that the Arcs being equal” Parts f thetkid 
Circle, they muſt like wife move with equal Vet 
| "3" 9 Win 


14 


city. 
Therefore if the Weight B were to be balanced 
when its Gravity fs encreaſed thriee av much uv; 
Was, ot when two equalWelghts G and H are adde 
to it, the 45 A muſt neceſſarily be affified b 
two others of equal A ave its Forc 
multiplied by three, as we ſee it has when th 
Weights E and F are added Wit Ain, if 
wou'd make B move with a Velocity three time 
as ſwift as it had before, let the Polnt B be re 
oved to. C, ſo that DC may be thrice as long 
D B: Wherefore, when the Machine turns, an 
A deſcribes the Arc A M,. the Weight C wi 
deſcribe the Arc CL, in the ſame (pace of tim 
which being thrice as great as A M, therefor 
the Weight C runs thrice as ſwiftly as A or B. 
But to balance this Weight C, when it move 
thrice as faſt as B, it is plain that the Weight 
muſt be multiplied 5 — or receive the Ad 
tion of two other Weights, each equal to itſe 
ſuch as E and F; otherwiſe it cannot raiſe up til 
Weight B, which, placed at C, is equal to B 
which happens on the account of that Velocity, 
ceives a threefold Augmentation. 

Thus the Objection ſtarted in Prop. 160 is 
moved. | Kg 3 
162. Before I conclude, tis incumbent on 
to beg that the experienced Mathematicians vl 
excuſe my Prolixity ; not only in the Demoni 
tions themſelves, but in conſuming Time to an 
ſuch frivolous Obje&ions as might be ſtarted i 
Perſons unexperienced in theſe ſotts of Studiqf 
which renders the whole too long and tedious W 
expert Judgments. | 5 x 
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But if they'll pleaſe to conſider, that this Cul- 
alation is wholly devoted to the uſe of unexpe» 
ienced Perſons, and not calculated for the Taſte of 
ice Mathematicians, who are too well informed 
1 theſe Matters already, to want ſuch mean 
Helps; I hope I may obtain their Pardon, The 
ons for whom theſe Demonſtrations are col- 
eted, are ſuch as being unexperienced, have not 
ubituated themſelves to heap up together any 
onſiderable Number of Lemmata, or previous 
Fools, before they come to the Matter itſelf, 


W whole Judgments cannot be informed in things of 
us Nature, without enlarging the Stile, and de- 
bing Particulars more 


erboſely ; which is a 
Means, I have imagined, will convey my Deſigns 


ore plainly to their Apprehenſions. 


They that deſire to view this Matter, as it is 
nore expreſly and accurately handled and Demon- 
irated, may have recourſe to that well digeſted 
Work, De motu Animalum, written by the Great 


nd Celebrated Mathematician, Borel; : whoſe Prin- 


iples and Obſervations we have here made uſe 
i; endeavouring in the mean time, to render his 
emonſtrations intelligible, by the conciſeſt and 
aieſt Methods we coũ'd deviſe, to ſuch as have 
u little Knowledge of Mathematical Studies. 


The End of the Demonſtration of the Force of the 


Muſcles. 


N z Ster. 


— — — — 
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Scr. XVI. The Different Courſe of the: Muſcul, 5 
. 8 Fibres. CHEESE 0: |» $5 288 thi 
| In order to have a juſt and true Notion of the a 
various and different Courſes of the Fibres, wel 
ſhall repreſent to you a few Inſtances in Tab, VIII y 
Fig. 1. where, in the Muſcle called the Deltoides A 
you may obſerve the Fibres faſt'ned imoveabl | 
upon the Shoulder C, and to the Tube or Bond 
of the Arm turning to the Jppat of the Shoulde 
at D, letting the Arm hang downwards, as it ig lr 
ſhewn here with all its Fibres extended in their ut he 


moſt Length. But when theſe Threads betwee 
C and D are contracted with any Force, as yo 
may ſee them in the other Shoulder at B; the 
the Arm muſt be lifted up, as at B E. 

The Pectoral Muſcle K, being likewiſe here in 
ſerted in the Breaſt- Bone, with one end of its Fi 
bres at F, immoveably, and with the other end D 
in the Tube or Bone of the Arm, moveably; it 
appears, that upon the Contraction of the ſaid Fi 
bres they would draw the Arm, bending it at the 
Shoulder Joint forwards to the Breaſt. 

If we view the Courſe of the Fibres in the 
Muſcle called the Lat mus dorſi A, A, (Tab. VIII 
Fig. 2.) on each ſide, it appears that they dras 
the Arm downwards and backwards; for which 
reaſon Anatomiſts give it the name of Ani-Scalptor. 


In the Gaſterocnemii B B, which lie in the Calf ol ti 
the Leg, and are faſt'ned the one above, about the N 
Knee at one end, as the other is below to the Heel in 
Bone by a ſtrong Tendon C; it may be obſerved. ) 
that the Fibres run ſtrait downwards, whereforc the 
upon the contracting thereof, the Heel-Bone mu kxc 
be moved backward and upwards, and the Foot ib 
downwards. If one lifts up the Heel-Bone, and ( 


lays ones Hand upon the Calf of the Leg, one 125 | 
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vel the Muſcles ſwell and contract themſelves in 
that Place. Theſe few Inſtances may ſuffice to 
ive any one a general Notion of the Motions of 
the Muſcles -by. the Deſcription of the Courſe of 
te Fibres whereof. they are Compoſed. 


dcr. XVII. Convictions from the — 0¹. 


ſervations. 


T x 1 $ wonderful Structure of the Muſcles ſeems 
v me of too great Importance not to place them 
before the Eyes of ſuch as are unexperienced in 
lnatomy, by the two Figures of the Muſcles, as 
hey lye upon a Human Body, before and behind. 

Tab. VIII. Fig. 1, and 2.) taken from Dr. Brown. 
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CONTEMPLATION XL. 


Of the Bones. 


Sxcr. I. The Tranfition to the Bones. 


OW whatever Art and Wiſdom appears in 

what has been ſaid concerning the Body ; 
nd with whatever Luſtre the things hereof may 
hine, how neceſſary and uſeful ſoever all its Veins, 
Nerves and other Parts may be ; yet all this ama- 
ung Structure would be in-vain, and the whole Bo- 
, like a wet Sack, would cling or ſtick toge- 
ber, and conſequently hardly be in a Condition to 
art any one Motion with Regularity, nor yet be 
ble to remove one Foot out of the place it was in; 
vherefore it might perhaps have repreſented an 
ingenious and Well-compoſed Machine, but yet at 


N 4 1 
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the ſame time would be really nothing more than 
a very uſeleſs, weak, and ne fore 
Gracious Creator had at the ſame time vouch- 
ſafed to ſupport it by the Stiffneſs and Hatdneſs of 
Bones, and fo render it proper to diſcharge its 
Functions. 8 16) 


. 


Sz cr. II. The Sl and Bones of the Had, 


T xo' the Remarks that Anatotiſtr have made 
upon Bones are numberleſs, we ſhall only here 
produce a few of the chiefeſt of em. And, 

1. Can it be thought there was no Wiſdom ex- 
erted, when we conſider that the Brain being of 
ſo ſoft a Matter, might have been eaſily preſſed 
and wounded by external Accidents, to the ha 
zard of our Lives; to prevent the ſame, it is 
cloathed and encompaſs'd with a hard Subſtance 
made of Bone, which we call the Skull ? 

2. That this Skull does not conſiſt of one onꝗ - 
hard Piece, but of ſeveral Parts joyned together = 
which may be divided by a kind of interveninꝗg © 
Sutures, to the end that they may be moveable | 
and yielding in unborn Children, at the time of 
their Mothers Delivery ; for want of which, Mc 
ther and Child might both Periſh. --  - 

3. That ſuch Moveableneſs ceaſes as the Chil 
dren grow in Tears, when it would otherwiſe bel 
Prejudicial, and then the Principal uſe of thoſe Su j 
tures, is to maintain a Communication between tha 
13 that encompaſs the Brain and the 

ull. 
We ſee a great Proof thereof from hence; foraſ 
much as at the Top of the Head where the Sa 

ittal and Coronal Sutures croſs each other, there is 
ound an Opening between the Bones, which in 
Ne w- born Children is all cover'd with a Mem- 


brane, upon which, if you lay your Finger, — 


. 
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nay perceive the beating of the Parts in the Head 
but in time the ſame is filled and cloſed by a ſo- 
id Bone. 

4. That the Skull, tho“ eyery where of ſo ſolid a 
Subſtance, has yet holes in it in all Places where it 
ls _ to afford a Paſſage for the Medulla Spi- 
ulli and Blood Veſſels from the Brain; particulai- 
ly, that there are found in the Ears ſo many 
* and Cavities, artificially hewen out, as it 
were in Bones as hard as Rocks, for the Reception 
ofthe wonderful Inſtruments of Hearing, placed in 
uch an order as they appear to us. 

5. That there is an Orifice in the upper Cheek- 
Bone, thro which the Air paſſes by the Noſe in- 
tothe Lungs ; and for want of which, no Child 
could eaſily ſuck, nor full-grown People themſelves, 
keep any Liquor or moiſt Food long in their 
Mouths. | 

To ſay no more, it is obvious enough to every 
one, how great the Inconvenience would be, if a 
Man were forced to Breath thro' the Mouth only, 
and not thro* the Noſe. 

Now thoſe who would take the farther trouble 


W of conſidering the Bones of the Head in the minuteſt 


Circumſtances thereof, and learn from Anatomy 
he Uſes which the Diligence of Enquirers has hi- 
therto diſcovered ; might ſee, that among all 
the Number of them, that there is no Part, no 
Cavity, no Orifice, tho? ever ſo ſmall, but what 
us its neceſſary Uſe ; and that not only for the 
aſe and Well-being, but even many times for the 
wpport of our precious Lives. 


Srcr, III. The Back-Bone. 


But now as the Brain is encompaſs'd with a 
dony Caſe, that it may not eaſily be affected by 
y external Inconvenience; the like Defence ſeemed 


do 
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to be not leſs neceſſary to the Medulla Hina⸗ 
lis againſt all outward Harms; for that conſiſting 
of the Soft Matter of the Brain, muſt be carried 
downwards in order to communicate the Spititu- 
ous Juice thereof, by the Nerves to many Parts. 
To this purpoſe a hollow Tube of Bone; like 
that of the Leg, ſeems to have been ſufficient, be- 
cauſe it might have contain'd and ſecured the 
ſame againſt external Violence; but on the other! 
hand, there occur'd an Inconvenience which muſt 
be prevented, namely, that the Body would re- 
main as immoveable as if a Stake were run thro' 
it, and be entirely diſabled from bending it ſelf in 
any manner. | 
And again, if 22 had been made in this Tube 
that includes the Spinal Marrow, ſuch as ate 
in the Elbow, Fingers, Cc. the following Incon- 
veniencies would have happen' d. | 
Firſt, That the Parts of this Tube making ſmall 
Angles with each other, or being entirely bent down 
towards one another, the Medulla Spinalis muſt 
have followed ſuch an Infle&ion, and the Courſe 
of the Nervous Juice would have been obſtructed 
by theſe accute Angles ; which of how great Con- 
ſequence it is, is well known to thoſe, who bythe 
like Obſtructions have not only fallen into Lame- 
neſs, but even Agues, Putrefaction and Rotteneſs 
of the Bones, and have loſt their Lives too thereby. 
Secondly, Tho' none of theſe Inconveniencies 
ſhould happen, yet the Body mc by ſuch ſort 
of Joints be bended forwards, and in ſome man- 
ner backwards too, but by no means fide-ways, 
as is plain in the Elbow and Fingers. | 
Indeed if Articulations were to be made like 
thoſe of the Shoulder or Hip; and that the Os R-. 
tundum, or Knob of one Tube, ſhould turn or be 
moved in the Cavity of the other, it is eaſie to 


ſee that the Inflection would happen on all oy 


g 
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ut it is likewiſe true, that the Spinal Marrow 
could not ſuffer more in any Diſpoſition ; foraſ- 
nuch as being obliged to run thro" the Thickneſs 
of ſuch a Bone, it could not avoid being ſtraiten'd 
ind preſſed by the Motion thereof, and ſoon ren- 
ler'd unfit for its Uſes. 

To prevent all theſe Inconveniencies, and to 
render the Body flexible on all ſides, and yet to 
noid ſuch Conſtriction of the Medulla Spinalis, by 
making ſome little Angles ; and chiefly to ſecure 
he ſame quite round, againſt all Occurrences, let 
he moſt skilful Engineer, or the greateſt Mathe- 
W n:tician, conſider with himſelf, whether he could 
erer ſolve this important Problem in Mecha- 
W ticks, and attain all theſe Ends by a more perfect 
vacture than that which the adorable Wiſdom of 
the Great Creator does here ſet before us. Thoſe 
who deſire a ſhort Conception thereof, let them 
new Tab. IX. Fig. 1. where the Back-Bone is re- 
eſented, conſiſting of a Number of little Ver- 
% placed upon one another; each of which has 
igrcat Hole in the middle, in order to let the Spi- 
ul Marrow paſs thro' it, by which means all of 
hem together compoſe a hollow Tube from Top 
6 Bottom; which being infle&ed, either right 
Awards or on either fide, do, by reaſon of the 
mallnaſks of the ſaid Vertebra, We make any 
angles, or very little ones: In the ſame manner 
zit were, as in the Multangular Figure AE B, 
f,C, G, D (Tab. XI. Eg. a.) in which we ſee little 
nd inſenſible Flections, where if the ſides were 
nade a little ſmaller ; or, if inſtead of AE, two 
more other ſides were taken, the Figure would 
e very near Circular; that is to ſay, without any 
angles at all, at leaſt, any that are perceptible to 
us, 

Now, ſince it appears from hence, that if 

e inſcribe a Polygone in a Circle of er 
an 
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other, and upon the Left and oppoſite ſide att 
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and greater ſides, as AB, BC, C D, the Angle 
ABC, BCD, @&c. are much leſs and more 
acute than the Angles AEB, E BF, &t. whic 
ate made when the Circumference of the Poly 
one Figures conſiſts of more and (males 
arts: We ſee likewiſe, that to prevent ſuc 
acute Angles, it was here neceſſary, that thy 
Vertebræ ſhould be very ſmall, and therefore yer 
numerous. 


Szcrt, IV. The Uſes of this Strufture of the 
Back- Bone. 


Now can any one imagine that the Diviſion « 
this Tube into ſuch {mall Parts as thoſe of eac 
Vertebræ (which was jult neceſſary in this plac 
and no where a could have been made only her 
and in no other Parts of the Body, without th 
wiſe and premeditated Purpoſes of a Great Cr 
ator ? | 

Moreover, becauſe this Back-bone was not 
be moved by Joints, but infle&ed without Angle 
we {ce in the Figure above-mention'd, how thi 
is moſt regularly brought about, by faſt'ning ca 
Vertebræ to the next above and beneath it by al 
intervening Cartilage ; from whence the three fc 
lowing and ſo neceſſary Uſes do reſult : 

1, That by the intervention of ſuch a Clrtilag 
the Vertebra are hinder'd from rubbing 
wearing out each other. $ 

2. Foraſmuch as in the bending the Back- Bon 
(on the Right fide for inſtance) the Verte 
on the ſame ſide muſt be brought nearer to cad 


7 
; 


{ame time muſt recede farther from each othe! 
That this Cartilage has ſuch a Faculty as to Y 
able to ſerve for both Purpoſes, and to per 
that the Back-Bone, by the mutual approaen 


— — — 
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be Vertebræ at the times of bowing or bend- 


dong on the Right ſide, are preſſed ſomething cloſer 
hich together, and ſo render d as it were Thinner; and 
Joly it the ſame time on the Left ſide proportionably 
alle ;xtcnded, and ſo became as it were Thicker. 


3. And that which is particularly required here, 
is, that this Cartilage ſhould likewiſe have an Ela- 
ter or ar yt Faculty, which, upon its being 
compreſſed on the Right ſide, ſhould cauſe it to 
riſe up again; and when extended on the Left 
ide, ſhould likewiſe contract, or draw it in again. 
Thus this Cartilage is not only proper to ren- 
| ler the Inflection of the Back-Bone caſie and con- 
on enient; but likewiſe to exert itſelf with a ſenſible 
eae force for the Reduction of the ſame into its na- 


place tral State after Inflection: The greateſt Mathema- 
here ticians having enquired into this with the utmoſt 
t 0 Diligence, have been obliged to acknowledge it 
Cr for a wonderful piece of Work. Boreli, Par. 58. 


De motu Animalium calls it —— Structure Spi- 
WJ ue Dor fi, or the Artificial Structure of the Back-Bone, 
inge ad begins his Enquiry by aſcribing theſe and ſuch 
| - Matters, to the Wiſdom of the Divine Archi- 
ed, 


ee fo SetcT, V. The Whirl-Bones. 
tilag We ſhall paſs by the Wonders that might be 


Y obſerved in the Eminences or Heads of the 

| WY /rrtcbre, into which the Muſcles are inſerted 
Bog for Motion; and in the Holes that are therein 
aneh fr a Paſſage for the Blood Veſſels; as likewiſe 
* he Cavities that are between every two Ver- 


tre, and thro' which the Nerves that are de- 
ived from the Medulla Spinalis, paſs to their re- 
to i bective Parts: the leaſt of all which may furniſh 
s with ſufficient Matter of Aſtoniſhment at the 
Viſe Deſigns of the Creator. : 
ar- 
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Particularly the Structure of the two higheſl 
Vertebræ of the Neck is very wonderful, which 
becauſe the caſe does here require it, and to the 
end that the Motion ot the Head may not be ob- 
ſtructed, are each of em of a different Figure ; 
and the ſecond of em has an Eminence which 
ſerves for a Pin, upon which the Head may turn 
by the means of the firſt Vertebræ. He that 
deſires to be farther inſtructed herein, may conſult 


the Books of Anatomy which are in every ones 
Hand; and if he be in earneſt in his Enquiry into 


the Glory and Greatneſs of his Creator, make 
the right uſe thereof. 


Sect. VI. The Ribs. 


Nor to dwell too long upon the uſe of the 
Ribs, which form the Space and Cavity of the 
Breaſt, in order to leave room enough for the Heart 
and Lungs to move in, and at the ſame time to 


defend the latter from all External Violence: Let 


any one ask himſelf, whether it be owing to mere 
Chance, that theſe Ribs, in the part where they 
are faſtned to the Cartilaginous Breaſt-Bone, 
are likewiſe compoſed of a Cartilaginous Subſtance, 
to the end, that when they move at Reſpiration 
or drawing in of the Breath, they may be mor 
eaſily inflected by the Muſcles; and after that 
the Operation of the Muſcle ceaſes, they may, b 


their own Elaſtick Force, return to their former 


State, and thereby contribute very much towards 

Breathing. | 
Concerning their Power and Action, you may ſec 

what the Learned Borel/i has ſaid in his Second Part 


Ster 
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Szcr, VII. The Hip-Bones. 


To mention curſorily the reſt of the Bones, and 
articularly the Hip-Bones, with whoſe molt ne- 
xſſary Service we ſhould be ſufficiently paid, if they 
ere of no other uſe only, than to ſecure and ſtrength- 
a the Wombs of Women, from whence all Man- 
nnd receive their Birth; beſides, that they afford 
WJ jth to Men and Women an immoveable Fulchrum, 
Wl © Support, to the Thighs, Legs and Feet in bear- 
W ig the whole Body: It ſhould ſeem therefore that 
thing remains, but to give ſome account of the 
fructure of the Arms and Legs, of which, as al- 
bof their Articulations and Joints, ſomething has 
een already ſaid in our Contemplation of the Muſcles, 
ce it was impoſlible to treat of theſe laſt with 
ay manner of Clearneſs, without ſome knowledge 
the former, to which therefore, if any one thinks 
tneceſſary, he may have recourſe. 


Scr. VIII. The Thigh-Bone. 


LeT then a Philoſopher that is enquiring af- 
t Truth, take into his Hands ſuch a Thigh- Bone 
we have deſcribed (Tab. IX. Fig. 3.) AE, and 
ach as he may have met with many times in 
liurch-Yards and Charnel-Houſes, without taking 
ny notice thereof, and he may ſee in this alone, 
le great Creators wonderful Direction to ſo many 
Kellary Uſes, For he will find, frſt, that the 
ine is very hard and ſtiff to enable it to bear the 
lay; but at the ſame time hollow, that it may 
M incumber the Motion thereof by its Weight; 
ada: the ſame time to be provided with a Mar- 
ov, that is ſo neceſſary, and to keep it ready for 
e Service which it is to perform, of which here- 


iter, 
Secondly, 
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No Secondly, That in Tab. IX. Fig. 4. the ' Knob o 
Head of the Bone A is round, and is: ſo accutat 
ly adapted to the Os {{chii, or Hip- Bone B, that; 
can turn round therein, and be moved on all fide; 
Thirdly, To give ſome {light Deſcription of thi 
Joint, ſince the Figure will help us therein; cn 
we diſcover no Wiſdom in the following Particy 
lars ? viz. Firſt, this Knob A, is ſurrounded with 
| kind of a ſmooth poliſhed Cartilage, to the en; 
j that it may perform its Motion without Reſiſtanc 
and without Pain. Second!y, that to give the great 
er Steadineſs to the Joint, this round Bone A, 
faſt'ned in the Cavity as it were with a Rope e 
| | Tendon, by a Strong-band b, which however doe 
| not obſtruct its Motion. And Laſth, that 
| broad Band, a, ſurrounding the whole Joint (b 
which in this Figure is repreſented as cut thorough 
ties the whole together, ſtill preſerving the Free 
dom of Motion, 
1 Fourthly, To proceed in the Contemplation « 
the aforeſaid Thigh-Bone (Tab. IX. Fig. 3.) it! 
| two Eminences or Heads, D D, at the pl 
0 where it makes a Joint with the Leg or Shin-Bo 
1 below at the Knee; which are both likewiſe enco 
| paſſed with Cartilages, that — may ſlip the moi 
conveniently and ſmoothly. Theſe two Heads, DI 
or bb, in Tab. IX. ig. y.) have between them a pret 
ty deep Hollow or Groove e, and are both adapte 
to two Cavities cc, which are above in the Shi 
Bone K; and that again has an Eminence |yin 
between the two Holes ce, which is likewiſe adap 
ed, and enters, into the internal Angle e, bewerbe 
the Heads of the Thigh-Bone bb, Now, nes 
we ſay any more to prove very evidently the D 
ſigns of the Divine Architect? And he, who 
any wiſe comprehends it, muſt he not be convince 
that this Joint is of a different Structure than th) 
of the Thigh-Bone ; and that it ought to be WW fer: 


O 
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fraſmuch as the Knee is only to be bent forwards 
ud backwards, but by no means ſideways, as the 
Thigh-Bong, and that otherwiſe it would pro- 
duce a e Gate. 

Hihi), To ſay nothing of the Ligaments or 
lands, Which (like as in the Joint of the Thigh 
with the Hip-bone) preſerves all this from diſ- 
vinting : Nor likewiſe of the Knee-pan, the uſe 
of which is beſt known to them who having broken 
heſame by any Miſchance, are thereby deprived 
the chiefeſt Strength of this Joint. 

Could any one ſee that the little round Bodies 
} and C (Tab. IX. Fig. 3.) are of ſo great uſe 
br the Inſertion of the Tendons of Principal 
Muſcles, and ſtill ſuppoſe that this Bone had ac- 
wired its Form without Deſign ? In which, not 
me Eminence, not one internal Angle is to be 
bund, which, if it had been of a different Structure, 
would not have occaſion d remarkable Inconveni- 
neies to Men. 

If any Body would ſee the manner of ſuch a 
krufture at his Eaſe, he need only conſider the 
Caw and Leg of a Pullet, and that to which it is 
il'ned at both Ends, where he will find ſome- 
ling very analogous to what we have now de- 


Wl (ribed, 


8 ECT. IX. The Teeth, 


To the abovementioned account of Bones we 
tight have added the particular Properties of thoſe 
Mereof the Teeth are compounded, and how 
ty differ from other Bones, to the end they 
ly be the better adapted to their own Uſes, 
\ow in caſe they had been produced by Chance, 
t by Cauſes operating without Underſtanding, 
vj are theſe Bones exactly provided with the 
erent Qualities which they themſelves required? 
Yor, I Oo | And 


And why do they ſo ſeldom appear in the Mouths 


2:6 The Chriſtian Philoſopher, 


of Young Children in the firſt Months, when they 
would be both inconvenient to the Sucking Child 
and Painful to the Mother? And why ate the 
roduced at the time, when the Stomachs of thoſe 
oung Creatures are capable of digeſting mor 
{ſolid Food? 1 


Thoſe who deſire to be informed of other Cit- 
cumſtances about the Teeth, may conſult whatf 
has been ſaid above touching the Mouth, Chew4| 


ing, Cc. 


S ROr. X. The Bones in unborn Children. ; 
Tus Diligence of Anatomiſts has diſcover'd 


many things in the Bones of Children befor 


their Birth ; and 1 ſhewn in ſeveral Caſe 
the difference there is be 


Beginning, and afterwards in their Changes, ti 
they have acquired their Solidity and true Na 
ture; and particularly, what were the real Cauſe 
of the whole, | 

So that no Body who believes the Divine Or! 
gin of the Holy Scriptures will be ſurpriſed, tha 
the adorable Spirit of Gov, with which th 
Writers thereof were endowed, has been pleaſe 
to make uſe of this Inſtance, to prove the Smallne 
and Narrowneſs of our Knowledge in theſe Mat 
ters, by the following Expreſſions, Eecleſ. xi. J. 
thou knoweſt not what is the way of the Spirit, wor ho 
the Bones do yrow in the Womb of her that tt Wi 
Child; even ſo thou knoweſt not the Works of GO! 
who maketh all, | 

The Enquirics of the accurate Malphigi, whe 
he treats of the wonderful Formation of the Bone 


of a Chicken in the Egg, are worthy . 


. tween thoſe of a ne 
Born, and ot a Perſon in Years ; yet it is ſtill unf 
known of what Matter they are compoſed at th 
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ſulted upon this Occaſion ; but without going ſo far, 
the few Obſervations that we have yet been able 
to make in the Bodies of Men, do confirm expe- 
timentaliy, and plainly enough, theſe Words of So- 
non; when we ſee the Great Harvey, who is ſo 
juſtly eſteemed throughout the World, on account 
of his famous Diſcoveries, thus ſpeaking in his 
Treatiſe, de Ord. Part. in Generat. In the firſt Months 
ſe of the Bones are ſoft, others cartilaginous ; the 
Arms ſo ſhort, that when laid upon the Breaſt the Fin- 
ters cannot touch each other; nor can the Legs, though 
folded upon the Belly, ſcarce reach to the Navel : And 
this comes from hence, that the hole Fruit has hardly 
tbe length of the Nail of ones Finger, till it comes to be 
about as big as a Frog or a Mouſe. 

At firſt, there are formed little Fibres, or Threads, of 
the conſiſtency of Slime, which are afterwards nervous, 
then cartilaginous, and finally of the hardneſs of a Bone. 
Ii the ſecond Month (according to the ſeveral Expe- 
ments of the abovementioned Author) the Embrio 
ver) big in its Head, and very ſbort in its Legs ; and 


W '! whole Matter ſo ſoft and inconſiſtent, that it can hardly 


kar touching with the Hands ; and in order to be exa- 
wined, muſt be laid in Water ; nor is there any Solidity 


"the Bones. 


dcr. XI. The Bones are produced from a fluid 
| Matter. 


Brronn we proceed farther, let the Reader 
conlider with himſelf, whether it can be thought, 
tat an Over-ruling Power and Providence had no 
are in this Matter, when he ſees hard Bones ſo 
Yonderfully adapted to many Uſes, ariſing only 
om a Slimy Matter, which owed its beginning 
o nothing but Bread and Water? 

For that the Bones, be they never ſo hard, do 
14 great manner ariſc out of a Fluid, is abundant- 


O 2 ly 
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ly proved by the Chymiſts, who having diſtilled 
the ſame — dry, and without the addition of any 
Liquid Matter, do produce from thence @ great 
Quantity of Oyl, and yet more of Watry Parts 
(ih Which their Volatile Salt is melted, and which 
therefore is called their Spirit) as is well known to 
{uch as have made the Experiment. 


Sker, XII. Pſalm CIX. ver. 18, 


Now with how preciſe a Knowlede the Holy 
Gholt has ſpoken in other Places of Seripture, even 
ot this internal Structure of the Bones, Will appear 
as plain as the Sun at Noon, to ſuch as, from Chi- 
rurgical Experiments, have learnt, chat there is no- 
thing more pernicious to a naked Bone, than to 
put Oyl or any other Moiſture upon it, which will 
cauſe a miſerable Corruption therein: On which 
account it is, that the moſt skilful Surgeons, ini 
treating about the Diſeaſes of the Bones, do moſt 
carefully warn the Readers againſt the ſame, | 

For at Inſtance hereof, one need only read thef 
Words of Hildanus; Ab omnibus autem humidis & 
oleagineſts in denudatis efſibus in quacunque corporis . 
te, plane ut alſtineat Chirurgus neceſſe eſt, P. 816 
That is to ſoy, a Surgeen muſt carefully abſtain from il 
wſe of all Moiſt and Orly Matters in the managing e 
naked Bones, in whatever part of the Body they lie. A 
alſo Mr, Pare ſays, upon the ſame occaſion, p. 560 
Moreover the Bones may be likewiſe Corrupted by the im 
proper Application of any Oyls, or other Moiſt Medicine! 

I have only produced the Evidence of theſe tw 
Gentlemen here, becauſe they may be juſtly rankec 
among the moſt Famous and Skilful Men in thi 
Art. 

For to return to the Matter again; Can any on 
that reads that Text in Pf, cix. ver. 18. As 
chathed himſel# with Curfing, like as with his G 
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mitt : ſo let it come into bis Bowel) as Water, and like 
inte his Bones ; and who has evet ſeen this Ca- 
e Mum, or Corruption of the Bones, in any con- 
iderable degree in a living Perſon, and has been 
formed that the ſame may be produced, or at 
eaſt augmented, by any Liquid of Oleaginous Mat- 
ets, muſt needs confeſs, that the Wrath and Curſe 
of G 0» cannot be deſcribed by more lively Com- 
wriſons, ſinee Water and Oyl, that are mentioned 
1 this Text, are both of em the moſt pernicious 
things imaginable to the Bones ? 


Stet, XIII. Bones without Nerves, 


AcconninG to the very Learned Anatomilt, Mr, 
[*rbejen, the Bones having no Feeling, are con- 
kquently without Nerves, which are accounted by 
ll for the Inſtruments of Senſation ; but whether 
that be produced by their Marrow, Juice, or Mem- 
haves, we ſhall not here contend : The ſame is not 
abſcurely maintained by a famous Engliſh Anato- 


W nit, Dr. Clopron Havers, Who, tho' he differs a 


ute from the former, touching the feeling of the 
bones, yet, in his Oſteologia Nova, or New Deſcrip- 
fan. of Bones, p. 29. he affirms, that having en- 
quired as nicely as poſſible into this Matter, he 
(ould diſcover no Nerves in the Bones, but en- 
learours to ſhew how this Abſence of the Nerves 
may be ſupplied ; ſo again, ſpeaking of the Nerves 
0 the Teeth, p. 102. he ſays, that there be other 
lues to which it ſhould ſeem that no Nerves do belong 


Stcr. XIV. Marrow. 


Before we conclude theſe Remarks concerning 
the Bones, we muſt ſay a word or two about the 
Marrow : Now can any one ſuppoſe that the 
Wes were made hollow without Deſign, _ 

they 


| "Ron 
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they ſerve for the Receptacles of a Fat or Greaſe 
Matter, which renders the Limbs ſmooth, and 
ſupple in their Motions, and prevents the Carti- 
lages in the Joints, when ſliding upon each other, 
from being worn out or burnt by a continual At- 
ttirion, which wou'd happen if they ſhou'd remain 
dry, <s appears in the Axel-tree: of Waggons and 
Mills, which are greaſed for that very purpoſe. 

Not to mention here, that by the ſaid Greaſe or 
Marrow, the Bones themſelves (which being other- 
wiſe too dry, would become brittle) and the Li- 
gaments or little Bands thereof are kept in their 
proper Condition by ſuch a Moiſture ; as we ſec 
the Muſicians Oyl the Strings of their Inſtruments, 
to the end that they may not break by too much 
Dryneſs. 

How plainlyithen does the Wiſdom of the Great 
Creator ſhine forth in this very Matter, by con 
triving in ſo hard a Subſtance as Bones are, Ducts 
and Paſſages through which the Marrow may 002 
out or filrate from the little Tubes of the Bone 
into the Joints? 


Szcr. XV. Water and Oyl together ferve tu rem 
the Parts ſmooth, 


T+aszy that deal with Air-Pumps (the Conſt 
&ion of which, to render the matter more intelli 
gible to unexperienced Perſons, muſt be ſuppoſed 
to be like a great Syringe) know, that the Suck 
thereof muſt be firſt ſteep'd into Water, to make! 
ſwell out to the neceſſary Thickneſs and Softne!s 
after which it is oyled a little, that it may mo! 
backwards and forwards more ſmoothly and read! 

from hence it is plain, that when the Sucker, t 
mified with Water, is thruſt with ſome Force 
to the Tube of the Air-Pump, which is narrows 


than the extended Sucker, the Water is preſſed o 
all 
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ind mingles it ſelf with the Oyl that was ſmeared 
over the Sucker, 

Now could any Body,who has never made a trial 
ther, MW thereof, (to add ſomething here which is very re- 

At- narkable) imagine, that Water and Oyl thus mixed 
main WM together, are much more proper than Oyl alone, 
and to cauſe two Bodies, rubbing againſt each other, to 
ſe. nove more {moo:hly and nimbly upon one another? 
ſe or WM And yet, that this is true, the aforeſaid Experi- 
ther- nent has taught us; wherefore, it is likewiſe ver 
e L- uſeful, that the Sucker, already ſmeared with Oyl, 
their I mould be even once again dipt in Water, before 
e ſee IM it be thruſt into the Tube of the Air- Pump. 
ients, The firſt Obſerver hereof, was the great Mr. 
much WM Robert Boyle, who, upon the account of his En- 
quiries into the Creatures, can never be ſufficient- 
y praiſed ; that Gentleman, in the Introduction to 
his Ph — rp Experiments, * of the Cologn 
Edit, ſpeaks thus of this mixture of Water and Oyl, 
to render the Motion of his Air-Pump more eaſie: 
lon which occaſion we muſt not here omit (becauſe it ap- 
tears ſo wonderful) that neither Oyl nor Water uſed finghy, 
auld bring to pf that the Sucker ſhould be moved eaſily 
ud readily ; but that a mixture .of them both (ſeveral 
imes repeated to our great ſurpriſe) did produce the de- 
fed fa. 

Thus we ſee that a Gentleman, who, if he can*t 
e called the greateſt Philoſopher in the World, yet 
muy juſtly be placed in the firſt Claſs of Great Men, 
Knowledges himſelf, that he could never have 
covered this by Argumentation, but learnt it 
u bis great ſurpriſe, which ought to be well ob- 
red here) by Experience only. 


O4 SECT, 
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* 


Szcr. XVI. Oyl and Water thus mingled, infawa 
themſelves into the Joints. * Wh ; 


No w let the Atheiſt, that has never {6 high a 
Opinion of his own Underſtanding, or the ſtrong 
eſt Mind (as they love to call themſelves) ſcrioul! 
conſider by himſelf, laying aſide all Obſtinacy anc 
Paſſion, whether he can attribute all this, with the 
leaſt appearance of Reaſon, to meer Chance, or ig 
norant Cauſes ; when he ſees with his own Eyes 
that in order to render the Joints'more ſupple and 
moveable, and to produce ſuch a mixture of Oy 
and Water as would be fit for that purpoſe, there 
are found, in and near the ſaid Joints, perpetua 
Springs and Fountains ; out of ſome of whic 
there flows a kind of Oyl of the Marrow, (of 
which mention has been made above) and from 
others a tough ſlimy Humour (which the ſaid Dif 
Clopton Havers, the Diſcoverer thereof, calls the Mu 
cilago) into the Joints, between the two Cartilage 
that rub upon each other. And the ſaid Autho 
ſhews by Experience, that it is not without ju 
Cauſe that he names them Watry Humours, be 
cauſe he proves, that after the Evaporation 0 
the Water, there does hardly remain the thirtiet 
Part of that Matter. | 

Once again, I ſay, let ſuch an unhappy Infide 
betake himſelf to ſome Retirement, where he neec 
not be affected with the Shame of Recanting thoſ 
Erroneous Opinions, which he has ſo long and ſe 
boldly maintained, and conſider, whether he ca 
believe, ſince this Mucilaginous and Watry Humou 
is of ſo great Service, that all this Apparatus of fe 
many Glands asare found in the Joints, and which 
being compreſſed by the Motion of the Bones 
do, like ſqueez*d Spunges, yield this Moiſture 
I ay, whether ſuch a Diſpgſition can be — 

with 
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vithour any determinate End: And, on the 
vntrary, whether he does net plainly difcover 
tercin, the Wiſdom arid Deſigris of the Creator. 
As firſt, that theſe Glands (ſome of which being 
nen out of the Joint of the Elbow, are of the 
form repreſented in Tab, IX. Fg. 6. and others ly- 
zo by the Knee-pan- C, taken out of the Knee at 
44, Fig. 7. with the Membrane ) placed in 
ich a manner, as not to receive any Prejudice 
the the preſſing of the Bones; for which pur- 
ve, the Great Creator has prepared for them a 
(wity, which encompaſles and ſecures them againſt 
xy rubbing or breaking in great Motions and other 
(Ales. Secondly, However in ſuch a manner, that 
rhen there are great Inflections and much Work to 
done by the Joints, they may be ſoftly com- 
relled to make them render their Liquor more 


rely, of which a greater Quantity is then wanted; 
Wd when the Joints are at reſt, theſe Glands may 
Whrelerve more of it in them, and not ſhed it in 
in. Thoſe who defire a more exact Account 
Wicrcof, founded upon ſeveral Experimental Diſco- 


tries, may have recourſe to the above-mention'd 
Treatiſe from pag. 227. to p. 232- 


tors XVII. Convictions from the foregdiag Ob- 
; ſervations. 


Now how many Convictions of the Wiſdom 
td Goodneſs of Gos may be deduced from this 
{cription of the Marrow and Structure of the 
vands, may be learned from the aforeſaid Author, 
. 238. whoſe Words ate as follows; And here we 
amt forbear to obſerve the vifible and palpable Tokens 
ad Footſteps of an Infinite Reaſon, which, as they are 
wh engraven upon the Univerſe in general, are yet 
n a much morg particular manner in this wiſe on 

a 1019 
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fition of Motion in Animals, Nor can we ever ſuftc 
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ently admire the Wiſdom and Providence of our Gre 
Creator, . who has communicated to all the Part; of the 
Beings, not only ſuch a Compoſition, by which all the 1. 
ceſſary Motions and Operations, requifite in them, are co 
veniently produced; but has moreover endowed the 
with ſuch Advantages and Privileges, whereby they ce 
both Support themſelves, and Diſcharge their prog 
Functions in the moſt eaſie manner. | 


CONTEMPLATION Xu. 
Of the Sight. 


Ster. I. Tranſition to the Sight. 


WE proceed now to the External Senſes, an 
among them to obſerve in the firſt Pla 


8 


the Inſtruments of Sight; where it mult needs a 


pear incredible to every one, that ſuch a Numb 
of Particulars and Circumſtances as are requiſite 1 
ſo great a Matter as that of the Sight, ſhouid ha 
concurred and met each other in ſo ſmall a Con 
paſs as the Space that contains the Eye, by me 
Chance, or neceſſary Cauſes, without the leal 
View or Intention of the Creator. 

To give therefore a Brief Account of the Exterii 
nal Diſpoſition of the Eye : Can it be thought t 
happen without Deſign? | 
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dec r. II. The External Srrullur⸗ of the Eye. 


Tu Ar becauſe the Eye is ſo tender as to be 
m by the leaſt Accident whatever, the Eye-lid 
wy, like a Curtain, be drawn over it with uncon- 
winble Swiftneſs upon the approach of any Dan- 
xr, for the Security thereof; and at the time of 
rep, to hinder the Operation of Light upon it 
othe breaking of that Reſt which is ſo neceſſary to 
And again, that with the ſame Swiftneſs for 
te Admiſſion of Light, the Eye: lid can be lifted 
pand folded together, for which End it is pro- 
ed with particular Muſcles. 

. To the End, that the Eye-lids may not hang 
hole and flabby upon the Eyes, and that their 
lotion may be the ſwifter, they are provided 
ith a Cartilaginous Bow, which is accurately 
ad nicely adapted to the Convexity of the Eye. 

3. That the Eye is encompaſſed on all ſides by 
nes, to defend it from all outward Harms: For- 
inuch as by the leaſt preſſure the Figure of it 
would be changed, and (not to mention the Pain 
rSmart) the Sight would be greatly diſorder'd. 
t any body doubts of this, let a Man ſhut one 
t his Eyes, and preſs the other gently with his 
lnger, and he will preſently be convicted of this 
4 by the different Appearance of viſible Ob- 
kits, 

4. The Structure of the Eyebrows, which are 
vrided with Hair, to prevent the deſcending 
weat of the Forehead from running into the Eyes, 

5. To the end that the external Membrane of 
Wi: Eycs may not be dryed up, and wrinkled by 
e Air, and ſo not only the Motions of the Eye- 
s, but likewiſe the Sight it ſelf obſtructed ; 
ut there are Glands placed in one Corner of the 
Wie, and over it, which by ſeveral little 3 
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ſhed a continual Moiſture upon the Eye, to mal 
it ſmooth, and to ſecure the Membranes from tc 
great a Dryneſs, 

6. And to the End, that the Countenance fhou! 
not always appear Weeping and covet'd wit 
Tears, that there are Paſſages contrived, by whie 
this Humour at the uſual Times can be diſcharg 
into the Noſtrils. And the ſame Humour ine 
traordinary Occaſions, being changed into a floe 
of Tears, we are then much more ſenſible of t 
Courſe of them into the Noſtrils. 

7. To the end that we may not be obliged ce 
tinually to turn the Head to different Objects 
there are different Muſcles faſi'ned to the Eye, th 
. inſtant of Time do ſuffice to turn it on a 

ides. 

8. That no part of this Muſcular Structu 
ſhould be in vain, the Eye is made in a mann. 
Globular, to turn indifferently in a Cavity adapte 
to it; the back Part of which is lined wirh Fa 
to render the Motion ſmoother and quicker. 


Sect. III. The Properties of Light. 


Ir all this be not ſufficient to convince thi 
moſt obdurate Atheiſt, let him go on to contem 
plate with us that which follows, and we do . 
queſtion, but he will be forced to own, that ti 
moſt ſecret Laws of Opticks and Mathematic 
muſt have been known to him that formed th 
Eye, before He could have produced ſuch a won 
derful Machine, | 

Now it will be neceſſary to ſhew ſome of thi 
Properties of the Light, to ſuch as are unexper! 
ced in the aforeſaid Sciences; to the End, that the 
may have a tolerably clear Conception thereof 
It is therefore well known; 1.1 | 
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io mai, That the Light, either of the Sun or of a 
om totale K, (Tab. X. Fig. 1.) (to give an Example 
th reot) falling upon the extream Part or Point of a 
f oul edle, render the ſame viſibleto an Eye at CCC, 
"Wt. od R, wherever it be. So that it appears 
e chence, that the Light diffuſes irs Beams, PC, 
a mi IC, Cc. Spherically, towards all (ſides, or rather 
. q e round Ball; and therefore, that in the whole 
of ve wer Superficies of tlie ſaid Ball, as C, C, C, R, 
ige go Point can be taken, to which ſome Ray, as 
d co te not extended, ſuppoſing the Eye at any 
diess {the Points, C, C, C, Ce, or where-ever elſe it is 
re, th jced in that Sphere. 
ton ud that this is each time performed in a ſtrait 
le, may be obſerved from hence; that a dark 
ra 3, placed between the Eye at R, and the 
hint P, in the Right Line P R, hinders the Eye 


ape ſceing the ſaid Point P. 
\ Fa This continual Scattering or Separation of 
be Rays, PC, P C, Cc. from, each other, is cal- 


td Diverging : And thus we ſee, that all the Rays 
Light PC, PC, &c. with reſpe& to one another, 
then they proceed from the ſaid Point P, are 
Wat the Learned call Divergent ; as on the con- 
Wi, thoſe Rays, for inſtance, that flow from ſe- 
uu Points, CC, Cc. and by the help of Burn- 
Wi-Glaſſes, or other Optical Methods, are com- 
Willed to run into a Point P, are called Conver- 
B 
It follows from this Divergency (Tab. X. Eg. 3.) 
ur if from all the Points, as A, N, L, M, B, 
de Line AB, (or rather from ſo many as there 
Wu be in the whole Line A B) the Rays fall up- 
"another Line 8 T; that the Rays flowing from 
the Points of A B, to each and ſingular Point 
the Line 8 T, cannot be extended without an 
Marently great Confuſion. 
4. Where- 
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4. Wherefore, in caſe the Rays Diverging af 
this manner, ſhould fall directly upon that Part 
the Eye where the Sight is to be formed, the R 
proceeding from each Point of the viſible Obj 
AB, would ſufficiently fill the whole Supertic 
of the Place, and fall into great Confuſion ame 
one another, as may be ſeen at 8, T, O. 

5. Now 'tis a known Law of Opticks, that 
order to ſee an Object diſtinctly, all the R 
coming from a Point thereof (as from B for 
ſtance) muſt be collected at the Bottom of the | 
in a Point b (and ſo ſuch as come from A,: 
other Points of the ſaid Object, in ſo many ot 
Points again, as a, Cc.) thus forming 2 
Bottom of the Eye at ab, the Picture or Image 
the Object AB; bur inverted, or upſide dow 

6. Now ſince this cannot happen unleſs 
Rays, which, according to the Natural Courſe 
Light, procced from the Point B divergenth, 
wider from each other, are again made Convergf 
at the Point 6, it has pleaſed the Great Creator 
determine the Motion of Light, with reſpe& to Wl 
Medium, or Matter thro' which it paſles, by oth 
Laws, by which He brings this great End 
paſs. 


Sect. VI. Concerning Refraction or Breaking of 
Rays. 


Tazsr Laws are thoſe which in Opticks 
known by the Name of Refraction (chat 18 
breaking, or rather the bending of the Rays 
Light) andthe Appearances thereof are as follou 
1. When Rays paſs from one Medium or Tr 
ſparent Matter, ſuch as the Air, for inſtance, !! 
another, as Water, Glaſs, Chryſtal and the li 
whether it be denſer or rarer. \ Wy 


a * 
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ing af hen they fall upon the latter with any 
t Pu iiquity; for if they fall at Right Angles, or 
the R vendicularly, we find they. paſs directly through, 
e Ob re not broken, or bent at all. 2 Bas 


| rho 

- cr. V. An Experiment of Rays paſſing from Air 
into Water. 

, that 

ne R 


B for 


Ir you deſire to ſee this experimentally, ſet a 
ludle in a dark Room (Tab. X. Fig. 2.) upon a 


the de, and an empty white Baſon N K LM, 
A, Wh * little Diſtance from it, in ſuch a manner 
ny ori: the Shadow of the Brim M L, of this Baſon, 
pon WJ"! extend it ſelf from M to D; when it will ap- 
mage that the Ray AMD, which ſeparates the 
downf:dow at D from the Light, is the laſt Ray that 
les Ws 2 75 enlighten'd inward Part of the Baſon 
ourſe e e . 

nh, Tben lay a ſhining piece of Money E (for in- 
andert ne a Shilling) juſt within the Shade, ſo that the 
esto e of it may approach very near to D; you 


i take care next to fix that piece of Money in 
Wich a manner, that it may not remove from its 
uce ; and laſtly, fill the Baſon up to B C with 
later; then you will find that the Shadow will 
extend itſelf farther than to F, and the Shil- 
(6 E will = out of it in a perfe& Light: So 
ut now H F is the laſt Ray that ſeparates the 
10 from the Shadow. | 

ow it is plain, that from A to F there can 
me no direct Ray A F, becauſe it is ſtopt by 


d to 
y oth 


Rays Baſon at P. 

olle And yet you ſee the Light proceeding from 
r TI F. 

ce, ii From whence it follows, that as the Ray moved 


rely in the Air from A to H, inſtead of pro- 
ding ſtrait forwards to D, it is broken and bent, 
«d makes an Angle AHF, at the Superficies of 
e Water H, and ſo runs from H to F. PER 
n 
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| Whereupon he that ſtood at A 8, and could ne 


Ah 3 

And thus you have an Example, how aRay A! 
paſſing through a thinner Medium, ſuch as A 
into a thicker, as Water, is Refrafted or Boke 
and in ſuch a manner as to bend towards the be 
pendicular Line G H, which makes a Rig 
Angle pon the Superticies B C, where the. di 
ferent Mediums of Air and Water are ſepatate 
from each other, | 


SucT, vi. An Ex / triment of the Ref action of 4 
paſſing Water into Air, 


— —ů— — — 


No to ſhew the Appearances of a Ray | 
ſing from a denſer or thicker Medium, to a tate. 
thinner, as from Water to Air wa. 

7 the ſaid Slylling E, in an empty Ve 
N K LM (Tab. X. Fig. 4) ſo that one that ſtant 
at AS, may be juſt hinder'd by the rim oft 
Veſſel T M, from ang ye Money at E; Fo 
aſmuch as from E to the Eye A, no ditect A Ec 
proceed, by reaſon of the Iuterpoſition of the ſai 
Brim ML. 8 

Then fixing the piece of Money E, to the Be 
tom of the Veſſel in ſuch a manner, that it may ne 
be removed by pouring in the Water, let thet 
be Water poured into the Veſſel as high as B 


, x TL. ac a as TE ; 


— mu 


ſee the Shilling before, will perceive it very el 
ly, as if it was at F. | 

Now it is plain from all this, that the Mone 
really lay at E. and that it could not be ſeen 4 
any direct Ray E A. 

And yet it was clearly ſeen at F. 

From whence it follows, that it muſt have bet 
ſeen by the Refraction, or bending of the Rx 
EH, which, inftead of running directly to 4 
makes the Angle E H A, and do reaches u 


Eye A. wid 
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Aich (becaiife ee te Wont to imagine that 
s AB: (cc nothing 17 5 ES in à right ine, ex- 


wokeeWMidcd from dur Eye to., the Object) ſees this 

he te of Money as Ik le lay x 100 1 « | 
Ne And to prove that ir only happens this by the 
e 08 fcefaid Refraction, ler ahathet Perſon be paces 
data eO, whoſe Eye 1, not able to ſee the Money 
| while it lies In the empty Veſſel, the Brim of 
mich, NK, intercepts the direct Ray 1 E; and 
when the Water is poured into it, he will ſee 
e lame lying at P, by the help of the Ray ERT, 
tated at R. So chat the faid Money will ap- 
ur to the Eye A, removed from E to F, but to 
kk Eye I, temoved from E to P; and thus two 
bnradiory Motions will be produced: And in 
* manner, if there were a whole ring of Spe- 
tors about the ' Veſſel, each one would ſee the 
Ibje& in a different Place, — e . 

From hence it appears, that a Ray, E H, is re- 
ned. in paſſing from a denſer Body, as from 
iter, into a rarer, as Air; and that it does not 
tn directly from H to i, but to A, and ſo is 
Wo. inflected from the Perpendicular Line 


ner. VII. An Experiment ſhewing that Rays fal- 
ling at Right =\ are not Refrafted. 


Ir is likewiſe plain, that a Ray falling perpen- 
talarly from one Tranſparent Medium to another, 
tfrs no Refraction, (as the afore-mention'd Ray - 
u, which came upon it obliquely) if you lo 
an the aforeſaid piece of Money E, lying in an 
ty Veſſel, thro* a Narrow and Perpendicular 
libe D U, whilſt it lies directly under it; after 
Rich, fill the ſaid Veſſel, with Water up to 
o raking care that the Money remain in the 
Wc Place, and the Tube in the ſaid Poſition,” 

Vol. I, P through 


N 
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through which the Money will be ſeen juſt as 
was before. Whereas, if you lookat it through t 
Tube lying obliquely in the Poſizion H T. the Mi 
ney will not be ſeen at E, as in the empty Velk 
foraſmuch as, in order to ſee it again after l 
Water is poured in the Tube, mult b brou 

down from H T to H A, by. reaſon of the 1 
fraction of the Rays: This is what every one m 
try, as well as we. 1 b 


SECT, vm. Divergent Rays made Convergent VAR. 6 
forming an inverted Image. __ 


Fo u theſe two Laws there does now follon 
2 General Rule, which, as appears by innum 
rable Experiments, is always obſervable 7 | 
tion of t Eight, viz. that (Tab. Xl N. 1% ü 
Rays B H, B H, Diverging from a t B, my 
by Refraction, be inflected towards each other, 
become n in a Point C. 

1. When they paſs from a rarer Body into 
denſer, which is Convex and Spherical; an 
2. When they fall upon an Object of the like | 
gure, from a thicker to a thinner Medium. , 

For inſtance, let K F be a Glaſs poliſh'd on bo 
fides, and each ſide of K MF and K NF be Co 
vex and Spherical: Now when the Ray B 
comes upon it from the Air, it will not proceed 
R, but be inflected towards the Perpendicu 
G H, and take its way according to HP; b 
in paſſing from the ſaid Glaſs P, into the Air, 
will not proceed to 8, according to H P, but 
ceding from the Perpendicular Line PQ, | 
its way to b. . 

And this happening to all the Rays, which 
from B upon the Glaſs between H H, they will 
be united again about the ſame place at 6, « 


the widldle Ray, BM N 5, becauſe it falls Fi 
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ne per pendieulatly upon the Glaſs; runs dixect- 
1422 and Waben wy refractet. 

$ that in cafe we ſuppoſe (Tab. . Fig. 30 that 
18 T. a Glaſs is ſo placed, as thar the Rays 
uſing from A to u, from Bro 4, and from the 
ther Points N, L, M, to a, I, n, be united to- 
nber, they will male ar #n an inverted Image 
1 Ink. 1. 2% UHE 0 3 709 Koe 


src v. IX. An Experiment ſzr in tht fume. = 
Le r thoſe who have a mind to fee a very eaſie 
merinient hereof; place one ſingle Candle in a 
(amber at Night, and retiring” ſome Diſtance 
um it, let them caufe its Light to pafs thro' a 
gectacle Glaſs a white. Paper: Whereupon, 
ning like wiſe ſettled the Diſtance between the 
baſs and the Paper, they will ſee the exact Picture 
Candle in verted upoti the faid Paper. 
That is, at the place ha, where all the Rays 
ming from each of the Points of the Candle, at 
18, are collected in ſo: many other Points by the 
w Refractions, which (as in Tab. XI. Fg. 10 they 
kr thro” the Spectaele or Burning-Glaſs,- convex 
both ſides, and ſo form the above*mention'd 
ge. | 


ay B 
_ her; X. A Second Experimitit is a dark Chamber: 
P; MW Ti 12 is another way of provingthe ſame by 
Air, famous Experiment of a dark Chamber, ret 

nade thus: You muſt make the Chamber as 


Nas you can, leaving a round Hole in a Win- 
„ ſomething. ſmaller than the Circumſerence 
i SpeRacle Glaſs; then place ſuch a Glaſs ex- 
before the Hole, taking care that the Light 
oo other Paſſage into the Room. 

Ws 7 22 No- 
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Now if you hang a white Cloth or Paper at 
proper diſtance before the ſaid Glaſs, ſo thatt 
Rays that proceed from every Point of the Obe 
may each of them be vollected it ita correſpond 
Point, you will perceive that the Images of eve 
thing that is without the Chamber will bepainte 
in the moſt perfect manner moo the ſaid Clot 
or Paper, according to all its ineaments and Cl 
lours, eſpecially if the Sun happen to ſhine upol 
the Entetnal Objects, and the Glaſs be in thi 
Shade ; as it happens when, for inſtance, the $1 
is in the South, and the Window in which t | 
Glaſs is, ſtands towards the North, ſo that nom 
( 


of the Sun's Rays come directly upon it 
8 vaõðddͤf. 


Now ſince it is the Property of Rays that pre 
ceed from à Point, to be diverged and ſcatteteſ 
from each other, and that they muſt be made t 
converge or be united in a Point again, in otde 
to Form the Picture of an Object, and thereby t 
make us ſee it diſtinctly: Can it be conceived th 
all theſe Laws concerning Light, all this Diſpe 
ſition made in the Eye (how ſmall ſoever it ma 
appear to an Ignorant Perſon) and all the othe 
neceſſary Circumſtances obſeryed therein; I {a 
can he believe that all theſe things Have concurre 
in ſo little a ſpace; as that wherein the Eye 
placed, without any Deſign or Wiſdom of 
Creator ? | een orf 235003 992! 


SzcT XII. The Eye is a Dark Chamber. 


Now to repreſent this Mater to every one's 
tire Satisfaction, and to-convince him, that t 
Images of viſible Objects are really painted * 
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de Bottom of the Eye by the Light, after the ſame 
natner as in the Above“ mention d dark Chamber 
hy a Convex - Glalſy'; he need only take (thus I, 
id the Experiment to have been made in the 
ſeat 1696.) the = of a newly killed Ox, while 
tis warm, (lee Tab, XI. Fig. 3. CGRH) after 
uring diveſted it of its Fleſh and Far, and left 
thing remaining but the Membranes and Oprick 
Nerve n then about bor a, behind in the Eye, let 
here be a ſmall hole made with the point of a 
harp Knife, in the Membrane in which it is in- 
oled; and moreover a little round piece, of 
"BJ bout a Fingers breadth, cut out with fine-pointed | 
WT cilors, leaving it faſten'd only at X, ſo that the 
he may be held by the Part here repreſented at 
n and ſo the Orifice CCN directed which 
Ju one pleaſes, 
W Then placing the Flame of one Candle only, 
ted for that purpoſe in a dark Room, before 
ee Eye at AB, you ſhall ſee the exact Picture of 
he ſame inverted very plainly at ab, and repre- 
ted burning upſide down. 

But that this Experiment may be made as is 
wght to be, care ſhould be taken not to hurt a 
y fine and tender Membrane, including the Vi- 
2 ous Humour behind at ab : For whereas you 
therwiſe ſee the ſaid Humour it ſelf tranſparent 
ad naked, ſome Light may perhaps appear, but 
iz Image will not be ſo well repreſented. 

However, upon ſuch an occaſion, which eaſily 
uppens, one may cover the naked Vitreous Hu- 
wur behind at a b, with a very fine white Pa- 
x; by which means you will ſee the exact Form 
ad Motion of the Flame, and alſo the Top of 
ae Candle it ſelf, accurately drawn upon it. 
lt is more convenient to try the Experiment af 
* this manner, than to place the Eye before the 
le of a dark Chamber, in order to admit _ 

P 3 Y 


For that theſe Images are not formed in the Eye 


collected into 3 Point b, and there to form the 
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by the Images of the External Objects: Is is hie 


wiſe performed this We ee leſs TMs 
& Fn 7 mat them 


For one may eafil 
Eye being e nearer to the Candle, the Pifi 
Rure is drawn ſenſibly larger; and if removed far. 
ther from it, it becomes ſmaller again. 3, Thatff 
upon moving the Candle towards ght, orf 
Left Hand, the Picture goes in à direct gontr 
„ | „ 19018 
From whence it ſeems probable, that out great 
Creator makes uſe of theſe Means, to the end, that 
by increaſing, or leſſenjng PR images farmed ir 
the Eye, we may judge ok the Diſtance of Ot 
jects by their apparent Greatneſs, or of their Great 
neſs by their apparent Diſtance ; as He like wiſch 
makes known to us the Motion of Things that are 
remote from us, by the Motion of their Images, 


without making ſome Impreſſion upon the Mem- 
branes thereof, ſeems deducible from what a Ma 
feels, who has been any time in the Dark, whe 
he ſuddenly returns into a great Light, and open 

his Eyes to look about him, 


Sy er, XIII. No Images by Divergent Rays. 


Having thus far ſhewn that our Bye is a real 
dark Chamber, this Truth does likewiſe occur tc 

us, namely, that ſuch Images of an Objet A) 
cannot be formed upon the Bottom of the Eye a 
ab, by Rays, which, for inſtance, flow from thi 

Point B, ſo long as they are Divergent, as ag 
BC, BC; but that it is abſolutely neceſſary fo 
that purpoſe, that they ſhould be bent again to 
wards each other by Refraction, in order to be 


Image. mol 
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9 If XIV Th Nets 'f the Tunica 

| CT, V. 0, iy . unica 
hl . Cornea, 77 


it the 
e Pi | *. : 
i far Now to repreſent paly ſome few of thoſe Cir- 
Tharif Barat. may ſerve for Conviction, with- 
„ or cut embaraſſing a Reader not well skilled in Ana- 
tomy with the different Number of Names gi- 
jen by the Learned to the Membranes of the Eye, 
of which ſome Anatomiſts reckon only three others 
4 5, 6, 7. yea, 8 and 9, as you may ſee in Verbeyen; 
let us ſuppoſe the little Globular Body, GCHR 
(Tab. XI. it 2.) to be the Eye. 

Now no Body will conteſt with us, 

Firſt, That in caſe all the Membranes which en- 
compaſs the Eye were opaque as well as thoſe 
that are in the other Parts of the Body ; by rea- 
lon of their want of Tranſparency, the Light 
=_ be able to get little or no acceſs to the 

ye, 

Can it be then ſuppoſed to be without Deſign, 
that notwithſtanding that the whole Eye is en- 
compaſſed round about with an untranſparent Mem- 
ane GR H (which ſhews itſelf likewiſe exter- 
ally, as the White of the Eye) yet, at that place 
Where the Light falls upon it, at NCC, there 
hould be found a ſpherical, thin, bright, and 


- 


try tranſparent Membrane, ſuch as the cleareſt 
form or Glaſs is, in order to afford a , 
0 the Light; and which is therefore called the 
ſunica Cornea, or Horny Membrane? 


Sner, XV. The Aqueous Humour. 


Sod, No w in caſe the Rays of Light, B C, 

C, coming out of the Air, and from the Point 

b (for I and having paſſed thro' this Mem- 
2 


ine G N ſhould _ meet with the _ 
4 ir 
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Ait placed 'in the Cavity of the Eye, GSDT 
HCG}; as it happens in the Cavities of the Far 
where ſuch Ait is neceſſary; they would prockec 
to diverge ot ſeparate'themſlves from each other 
and ſo be Ne form an Image at b, Which 


7 


is I ary one er to ſee tlie on Vale | 


Will any due again pretend, that ie Is Withou 
Wiſdom'and De i, at this ſpace G8 71 Ae 
is filled with a Liquor that has all the neger 
neat oh In it, vis, that It Is, Huf, ehtirely 
ear and Traiifparent for the Receptioh o 
Secondly, thar i $ thicker chan Air, and about the 
Subſtance of Warer, for which reaſon dig called 
the Aqueous or Watry Human Nirdy, that it is 
convexly round, 1 appears by the external Fi- 
ure of the Eye from whence it appears plaia, 
that both the Rays, BC, BC, en from. B, 
cannot proceed forwards to gg; but by the Laws 
of Refraction, muſt be infleted towards; each 
other, and I. way to D D, àccotding to 


810 1. N VI. cryſtaline Humour. 


Thirdly, N ow if we ſhould ſuppoſe that theſe 
Rays, according to C D, CD, ſhould again pro- 
ceed directly to 4 4, we ſhould at che ſame time 
find, that they would either not at all run into a 
Point, or at leaſt into ſuch a one as lies very far 
2 * rere FS 


much nearer Point. | 

Now, in order to make this happen very exact, 
another Body, S T DES, muſt follow ; Which 
is, firſt, Tratiſparent, ſecondly Thigker than the WY 
| eee 


F 


_ — r ˙r - ͤ —; 
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lqeous Humour, and, bird, in ſome meaſure 
ve. 4715. 12 af 
11 here again, we. find all theſe Te Cir- 
amſtances _ to pa 8 in ſuch a — for 
ty opening of an Eye, may convince eve 
ay wh i th fllowing Humour Af 4 1 
s only clear, but likewiſe of a thieker Subſtance 
han the Auron, for which reaſon tis called the 
19 0 and repreſents rather a ſolid Body than 
Bur and, Which is yet more, it is Convex at 


Theſe are therefore the Means that hinder the 
uns proceeding, av CD, CD, from paſſing on 
lretly to dd, and force them, according to the 
laws of Refraction, to infle& themſelves a ſecond 
we 7 each other, and to take their way to 
Dt DE. 


Ster. XVII. The Vitreous Humour. 


Fourthly, Ao Aix, if theſe Rays had purſued 
cir Courſe ſtrait. forwards to e e, they would in- 
ted have met again at the Point &, but that would 
we been too far behind the Eye ; and they fal- 
ag upon the Bottom of the Eye, would have 
len up too much room at mn ; and the ſingle 
int of the Object B, would have been here re- 
rented with a great Superficies, m n, which ha 
| ting thus thro” all the Points of the Obje& AB, 
e Rays of ſeveral different Points lying near each 
der, would have ſtruck the Bottom of the Eye in 
« fame place, and ſo have produced a confuſed 
mage, and therefore confuſed Viſion. 
tle that does not conceive this eaſily, — re- 
rent to himſelf, firſt, with a proper Exactneſs by 
e help of a Convex Glaſs, placed at S T, in a 
Chamber (Tab. X. Fig. 3.) the Picture ab, of 
Object A B upon a white Paper rs ; and then 
| re- 


again Convex at SET, and that which follow 


| 
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removing che Paper from 77 to pg, ot netter +; 
the Glaſs 8 T, be will rceive Hh Saat . 
rhe Pleture, for the Reaſons that have beet juſt i 


= 
: 


led ged. 

| Therefore to prevent this in the Eye (Tab; XII 

Rg. 2.) it was neceſſary, that a ſecond Refrattiofi 

ſhould be made, whereby the Rays might be coll 

jected at the Point b, inſtead of the Point 4. 
That this may happen after he beſt and mot 

uſeful Manner, the Cryftaline Humour 8 T. muſtb& 


at SGRHTES, thinner of Matter, and lkewi® 
tranſparent. 
Now all theſe Particulars do occur here again 
ſince the Cryſtaline Humour (as you may obſerve, i 
you take it out of the Eye) is not only 4 Con 
vex behind at SEE T, but much more fo than i 
the fore-part of it SPD T 4 the whole Cavity al 
ſo of the ard behind the Cy/tal 
Humour 8 T, is quite full of a very clear anc 
bright Humour, about the Conſiſtence of meltes 
Glaſs, or, according to others, of the White of 
Eng at leaſt, it is of a thinner Subſtance (whic 
is neceſſary here) than the Cryſtallue Humour, and 
therefore *tis called the Pitreous Humour, This be 
ing ſo, they that underſtand the foregoing, mull 
likewiſe know that the Rays coming from U 
can't paſs directly thro' e to k; but being agal 
broken at E, muſt be bent towards each other, anc 
purſuing their way according to Eb, Eb, m 
be united ar . | | 


Sec 
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„ XVII How the Iniage is formed in the Eye, 
— Comvilhions from the ux Otros” 


Fifthly, H av ix o thus ſhewn, how the Rays di- 
xeging from the Point B of the Object A B, 
nult meet at the Bottom gf the Eye in @ Point 6 ; 
jou ſuppoſe that thoſe Rays which come from 
ey other Point of A B, are likewiſe after the 
ine manner collected in a viſible Point of 46, 
W jou will alſo ſee after what manner the above- 
(OY neotioned a” are formed by the Light, _ 
the _— ot the Eye, as it were in a dark 
chamber. | | 
Now can any thing more be required by thoſe 
who ſincerely ſearch after Truth, towards a Proof 
the Wiſdom of the Creator, than this wonderful 
Vucture of the Eye, and theſe Inflections of the 
hays repeated three times after one another; which, 
{they had been otherwiſe ſcatter'd or ſeparated, 
would not only have been unfit in their own Na- 
ure, by reaſon of ſuch Divergency, to have formed 
n exa& Image, but even produced a Motion 
wich would have been directly oppoſite to what 
he Sight required ? 


he r. XIX. Several Remarks ; Firſt, that the Eye 
is Black within. 


W might make innumerable Obſervations u 
n the wonderful things that are to be found in the 
le ; as, 1. That the Eye muſt be dark within, in 
nder to repreſent the Images as ſtrongly as is done 
na dark Chamber, and is it not ſo? even ſo far, 
at its Membranes or Tunicks, are in a great 
nealure, and for this very purpoſe, of a Blackiſh 
our: Can ſo neceſſary a Quality as this reſult 


S xc 


þ 


om Chance? 


Sger. 
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Szer. XX. The Socomd Remark ; Tat the Cy 


Humtur „. ve du Cie fron 
tence. 
I Nen * 


| FIT LEE 

2. To the end, that the Images ſhould bel 
nice and accurate, ought chere not to be in the! 
Eye a tranſparent Body, Convex on both ſides ff 
and the molt Convex- patt undermoſtꝰ And do nol 
both theſe Qualities occur in the Cy Hu 
mour, which has the form of a. poliſhed ſpherical 
Glaſs before and behind, as like wiſe all ite Prof 
perties? momo 
For, if you take this Humour out of the 
Eye of a newly killed Beaſt, and hold it before 
burning Candle, and a piece of white Paper be 
hind it, you will ſee upon the Paper as exact ani 

| | Image of the Flame inverted, as it the ſame were 
if rojected or made by a Glaſs : Or place theſame 
1 — your Eye, and the Head of a Pin, or an 
10 other little thing, cloſe behind it, and if you look 
F thro' it, you will ſee the very ſame Appearances 


as thro* a real Microſcope, which is likewiſe made 

Convex on both ſides for the ſame putpoſe. 
i Did ever any one pretend to ſay, that a gooe 
1 Microſcope had acquired its Figure, its Tranſpa 
rency out of a dark or opaque Mattet, and it 
Diſpoſition of being ſo uſeful, without any De 
lign of the Perſon that made it? How therefore 
# can it be aſſerted of this Humour, where all thoſe 
1 Qualities are found in a more eminent mannet 
4 Or could the beſt Artificer in the World, product 
10 ſuch a thing trom Bread, Fleſh, Fiſh, and othe 
Food ? Can then an unhappy Philoſopher diſcove 
i neither Art nor Knowledge therein, after having 
1 obſerved the like Appearances, not once on 
. (which might have happen'd by chance) but | 


ſo many Millions of Eyes, both of Men * 
0 Fu Bet 
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wer, XXI. D. Third Reward; u Meg 
ſrvernl Diftancer : An Ryperiment the enpon, © 


. Own may yet farther ſee by the Expe- 
ment in a dark Chamber, that the + Diſtatice ok 
de Object A (Tab. X. Hg. 30 from the Paper 
1, and from the Glaſs 8 T, ought to be certain 
a limited, to form a diſtin& image at u: 80 
He that the Paper being held ar pq, Hlearet to the 
Glaſs 8 T, or at de, farther from the ſaid Glaſs; 
the Object A B, and the Glaſs 8 T, remain in 
heir place, the Image will be very confuſed; be- 
auſe the Rays coming from each of the Points A 
ind B, are not collected in the Point à and b, but 
inſtead thereof, take up a great ſpace at p and 9, 
id and e; ſo that thoſe which proceed from dif- 
krent Points muſt thereby be mix d together and 
confuſed. "titty! t ler 
From whence it appears, that no Images can be 
ightly and truly formed, when the Collection of 
he Rays that come from A or B, are made at 
tor b ; the place of Collection a b, being either 
before the Paper, which is then at d e, ot behind 
te Paper, when at p 9. - 0 
Again, we likewiſe ſee, if the Object A B is 
irther from the Glaſs S T, or the Glaſs itſelf is 
dunder, than at the time when a diſtint Image 
vas formed thro' both of them at ab, the exact 
mage will fall cloſer to the Glaſs, as for inſtance, 
1%; and therefore the Paper muſt, for this 
uon, be brought forwards from yz to pq, and 
rarer to the Glaſs. | | 
The contrary happens, if the Object A B, be 
ought cloſer to the Glaſs 8 T, or if the ſaid 
laſs be not ſo Convex, as we at firſt ſuppoſed it; 
it then the exact Image will not be found, — 
dhe 


ſtance between the Cryſtalline Humour, and the 
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the Paper be removed backwards to de, and the 
Diſtance thereof from the Glaſs rendered greater 
Now, . notwithſtanding that all theſe thing 
come to paſs in our Eyes, yet would our Sight, for 
all this great Apparatus, be of little uſe, and hol 
imperfect, with reſpect to the Objects chat ate neu 
us: So that, for inſtance, one who ſoes an Objedi 
diſtinctiy Bu Diſtanee of a Yard, would not bd 
able to diſtinguiſh the ſame, either at the Diſtanc 
of half a Yard, or a Yard and half, or any other 
wile, farther or nearer, unlefs the meaus abo 
mention d were uſed in the Chamber of gur Eye 
viz. either by making the Roundneſs of one o 
the Humours more or leſs Convex, or the Di 


Bottom of the Eye (which ſupplies the place o 
the Paper) greater or ſmaller, according as the 
nearneſs or remoteneſs of the Object requites it. 
If this ſhould not be ſufficiently intelligible te 
one that has not been verſed in Optical Experi 
ments, let him in a dark Chamber make uſe of 
flatter or more convex Glaſs; or, to ſpeak in tho 
Language of the Glaſs-Grinders, of younger ot 
older Spectacles, and of a greater or Di 
ſtance of the Object; and Experience, after 
ts attention, will render the thing plain enoug 
to him. | * 
Now, to apply all this to the purpoſe; Can an 
one, —— he G6 aſtoniſh'd at the Wiſdom an 
Goodneſs of his adorable Creator, obſerve, that 
not only one of theſe means (which was: enoug 
alone) but both together are found in the Eyes 
For when an Object is far from the Eye, and ti 
fore (Tab. XI. Fig. 2.) the Point à or (where the 
Rays proceeding from a Point A or B converge, o 
are gather d together) does not reach the Botton 
of the Eye X n, but falls nearer to the Cryſtatin 
Humour S T; a confuſed Image, as has been * 0 
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wore, would. thereby be farmed. at the Bottom of 
e Eye, but no diſtinct Viſion. ;. ſo, that to pre- 
rat the ſame, it is neceflary that the Diſtance be- 
een the Bottom of the Eye X. and the Cyy- 
lar Humour ST, ſhould be ſmaller; on (if the 
WY filance between them remain as it was} one of 
e Humours of the Eye. ſhould be render'd leſs. 

orex, to cauſe. the Image to fall farther, wiz. at 


| pt pag ene | ore t 
WW Now we find that to bring both theſe things 
bout together, the four Muſcles of the Eye, EF 
GH (Tab. X. Fig. 5.) ſeem to be neceſſary to move 
ic ame (as any one of them is contracted, and 
Wb made ſhorter than the reſt) upwards and down» 
bel nds, and to the right and left; and when they 
Ja alrogether they draw the forc- part of the Eye, 
slikewiſe the Cryſtaline Humour backwards, di- 
iniſning in ſuch manner the diſtance between it 
ud the Bottom of the Eye; but particularly, it 
i likewiſe plain, that they make the external. 
ire of the Eye, which is very Convex and 
b(obular, much flatter, and ſo cauſe the collected 
us to fall mote backward, in order to reach. 
u Bottom of the Eye. | 
Now that the Rays coming from an Object, and- 
Wing upon à flatter Glaſs, do paint the Image 
inter backwards than when the Glaſs is more 
anvex, has been already ſhewn in the Experi- 
tent of a dark Chamber. 
Now if the Object (Tab. XI. Fig.) be too near 
e Eye, and the Collection of the Rays coming 
bm the Point B, does not happen upon i, but upon 
dehind the Bottom of the Rye X M; it is plain 
wugh, that to prevent it, the contrary muſt he 
ddded, namely, that the ſpace between the Cryſtalino 
lmour, and the Bottom of the Eye X m, fliould: 
ae) the greater; or (the ſpace remaining in the 
made Aqueous Humour of the Eye at M cc 
mewhat rounder, For 


I know every well, that ſome Learned Gentle 


For that à rounder Glaſs fprius che Tage 
ſhorter and nearer to itſelf, may be „ 
proved with great eaſe in a dark Cäüuber. 

Now to perform both theſe as at” the 
ſame time, the Anatomiſts produce two Naſt 
at' INK M (Tab. X. Rx. 5. whith Wi Ne 
oblique Muſcles ; and which, When cbnttu&ed, tt 
each of them draw the Eye on its ſide, but Whe 
they work together, they draw the Eye as it were 
with a Girting Rope, and ſwelling up, pr&V/ if 
on all ſides ; by which means the Aqueous Num 
oony made protuberant, the Eye becomes rounded 
at NCC (Tab. XI: Fig. 2.) and the P Hu 
mour being preſſed backwards, the Diſtance be 
tween the Bottom of the Eye and the OH 
Humour is render'd greater. 


men do not think that the peculiar Uſe of theſaifi 
Muſcles, for this purpoſe, is yet fully aſcertained B 
till it has been farther proved; but we ſhall not 

ler ourſelves into this Difote at preſent, no 'mordi 
than we ſhall enquire whether thoſe only have hit 
upon the Truth, who maintain, that the Fibres G8 
and HT (which the Anatomiſts call Proreſſus Cin 
ares) have a quality of cauſing: the 57 
mour it ſelf (when ever it is neceſſary) either to 
change its Figure, that is to fay, rendering it 


and removing it farther from the Bottom of tha 
Eye. : .4% ' L Yi MIT Ik MO? | 


Buch 
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Bur this is inconteſtably true, that the Eye does 
kocthig in the vie wing of things that ate placed 
ſeyeral Diſtances ſtom it, withoiit any Concur- 9 
uce or Knowledge on out part, which the gteut- i 


4 Mathematictans have not yet been able to 
ung about by cheir Inſtruments of ſering; the 
Jiſpolition of which; as the diſtance of an Object 
; rotoriouſly greater of ſmaller, muſt likewiſe be 
iter d. And this is ſufficient to convince us (tho 
re know nothing of the manner how it happens) 

har there is a Go o, by whom we are made, and 
unde cho had a wiſe End and Deſign in forming the 

he, as it here appears. 


nan ©: cr. XXII. De Fourth Remark, upon the Opening 
ard Shatting the Black of the Eye or Pupil, with an 
Experiment proving the ſame. 


Hurthiy, 1 s this great and wonderful Structute 
the Eye, by which we ate enabled to ſee fo 
ally and diſtinctly, at ſo many and ſuch different 
litances, be not yet ſufficient to convince a Scep- 
ical Enquiter of the Wiſdom of his Creator, let 
n proceed farther, and in the laſt place (ſince, 
e take notice of every thing concerning the 
he, that alone would require a whole Book) to 
intemplate with us that which follows: 

Firſt, That if the Hole in a dark Chamber be 
nde ſo ſmall as to admit but too few of the 
lays, the extetnal Images would be repreſented 
1 without the neceſſary Force and Liveli- 
it. | 
Scondly, If the Hole be ſo great as to admit of 
e Entrance of too much Light, the Images would 
Fear yet more weak and imperfe& for other 
Witaſons, So that there is an exact Proportion 
Wired for that Hole or Space, thro' which the 


are to be admitted, to the end, that every 
Val. I. thing 


— — —— — U—œg — — 
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— * 
number of the Rays be neither $00 great nor toc 
ſmall : And how much trouble the finding the ju 
Proportion of ſuch Holes or Openings occaſion 
to thoſe who make Teleſcopes, Microſcopes, anc 
other Inſtruments for ſeeing, is but too well knowr 
by thoſe that have had the trial of it, 
The ſame thing happens to the Eye, as being 


ay have its proper Energy; and chat the 


a dark Chamber; and it is eaſie to diſcover ex 
perimentally, that too few Rays render the Sigh 


of an Object weak, if you make a Hole with 


Pin in a white Paper, which Hole ſhall be muciif 


ſmaller than the little black Circle of the Eye, cal 
led in Latin, the Pupilla; and thro «which the 
Rays ot the Object are admitted into the Eye 

Now when you look thro' the ſaid little Holt 


s 


; 


* 


(eſpecially in a place where the Light is not to 


ſtrong) upon a piece of Marbled Paper, in whic 
there are a great many Colours, it is well known 
that if it be held cloſe to the Eye, there cat 
come no Rays from it but thro' the aforeſaid 


| 


little Hole; and that therefore the number of 


them is much fewer than if they were immediate 


received in a greater Opening of the mg with 
out this Hole But we ſhall likewiſe 

ſame time, that the Colours of the Marble Pape 
will ſhew themſelves much fainter and darker thre 
the little Hole, than they would directly to thi 
naked Eye. 

Now in caſe this Pupil, being too large, ſhoulc 
admit too many Rays, as it does when one pa 
ſes ſuddenly from a very dark Place into a clea 
and ſtrong Light; we find likewiſe, that upo! 
this account, the Action of Seeing becomes ver 
troubleſome. | 

Now to produce again a Proof of G 00's won 
derful Wiſdom and Mercy from this laſt Inſtance 
Could any Body reaſonably ſuppoſe, that ** 


nd at th 
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done herein, with ſo much trouble by the Artifi- 
ers in their Optical Inſtruments, is performed by 
the Eye of itſelf, and without the Direction of the 
at Creator, and even without the Knowledge 
of the Man himſelf in whom it happens? And 
noreover, after ſuch a manner as infinitely exceeds 
the fineſt Machine that Human Art has ever yet 
hrought to the higheſt degree of Perfection? 
Thus we ſee that the Paſſage FF (Tab. XI. g. a.) 
thro' which the Rays of Light go, or rather that 
black little Circle in the Membrane (according to 
which our Eyes are denominated Black, Grey, or 
ny other Colour) commonly called, the Black or 
the {ple of the Eye, becomes in a healthy Man ſmal- 
erin a great Light, and immediately greater in a 
naa Light; in order to admit more or fewer Rays, 
the Circumſtances of things require. 
I know very well, that no Body who has never 
een this will readily believe it; but in order to 
= ovince him thereof experimentally, let him be 
bought into the Sun-ſhine, or any other ſtrong 
WJ Light, or place him in a Chamber directly op- 
boite to the Light of the Windows in a very 
right Day; where, if you obſerve the Pupil of 
the Eye, you will find it to be very ſmall in ſuch 
tgreat Light, to the end, that the Eye may not 
e hurt by the ſtrength thereof; then ſet him in a 
tak Corner of a Chamber, and turn his Face from 
te Light; when you will preſently perceive the 
tuil to become ſenſibly larger, in order to admit 
igreater number of Rays; inſomuch, that after 
eſe Experiments, no Body can doubt of what 
as been here ſaid. 

ls not the great Goodneſs of Goo particularly 
tmarkable herein, that all theſe things come to 
us in our Eye, without our being conſcious there- 
a to the end, that our Attention may not be 
Werted from whatever we are then contemplat- 
Q 2 ing ? 


* 
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ing? Which however would have always happen 

if we had been obliged to have attended to ever 

voy of adapting the Pupil to the Degrees « 
ignt. | | 


$zcr, XXIII. Convifliou from the foregoing 0 


ſervationt. 


Now whoſocver is a reaſonable Perſon, an 
does pay comprehend all that we have been ſail 
ing about the Eye, ought he not to be aſtoniſu 
that as there was a Lucretius among the Ancient 
ſo there are likewiſe in our Age Men that preten@ 
to be Philoſophers and oy ay; after Truth, an 
yet will not allow that the Maker of all the 
things, which contribute towards the forming 
a good Sight, had any Wiſe Purpoſes or Delig 
in forming the ſame? £1146 

And yet, if any of theſe Men ſhould ſee 4 goe 
Micreſcote, or a Set of Magnifying-Glaſſes, or 
well-made Teleſcope, or a dark Chamber, with all 
its Apparatus, none of em will dare to ſay, thi 
thoſe things were framed by Chance, And ca 
they then affirm it of the Eye, the Structure c 
which they muſt own, whether they will or nc 
to be unſpeakably fincr than all the Inſtrumen 
for Sight that ever were invented by the Art « 
Men ? | 
Ask then the greateſt Mathematician, t 
moſt skilful Man in Optics, or Mechanic 
whether he can be able to make a dark Chat 
ber, that can be turned which way one will 4 
readily and eaſily as the Eye; which, if turned tc 
wards remote Objects, can ſhorten itſelf and fa 
ten its Glaſs, and upon the nearer approach of a 
Object, can make itſelf longer and its Glafs roun 
der, without ſtanding in need of any other Al 


ſtance ; yea (let the Cauſe thereof be what it n 
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hat can adapt itſelf to the various Diſtances of 
Objects, and m— form at every time a dif- 
krent Object; that when the Light is too ſmall, 
an dilate its Hole or Opening; and when the 
light is too ſtrong, can again contract the ſame, 
without the concurrence of any thing elſe beſides 
he Diſpoſition and Laws belonging to it? 


iter, XXIV. The Sun neceſſary to Sight: And 
Convittions from all the foregoing Obſervations, 


= Now to ſay no more, Have we no reaſon to 
WJ icknowledge the Goodneſs and Power of the Great 
Wl Creator, who has made ſuch unſpeakably great 
bodies as the Sun is (not to mention the Moon and 
urs) ſubſervient to theſe Purpoſes ? who, to com- 
beat this Deſign, and to make the Eye uſeful, has 
auſed the Light to flow from thence, in ſo vaſt a 
Wuantity, as to be able to fill the immeaſurable 
W ace between us and the Firmament, even as far 
sto the Planet Saturn itſelf, which is ſuppoſed, 
—_ ot without reaſon, to be enlighten'd by the 
kn; who derives the Light itſelf with ſo uncon- 
tirable a Swiftneſs down to our Eyes, that they 
uy be continually ſupplied therewith, inſomuch, 
hat if ſuch Swiftneſs, and all the other Properties 
Light, of which we have been ſpeakiny (and of 
mich we ſhall treat hereafter more particularly) 
Were not demonſtrable, they might juſtly be 
hibted of by every one. 
Can any Body contemplate all theſe greatThings 
it are neceſſary to make us ſee, and that co-ope- 
ue as we'l within as without the Eye, and not think 
inſelf in the leaſt obliged to Him that has beſtowed 
ch Bleffings on him? Who warns him thereby 
oel and from afar, of ſo many things, whether 
b: Advantageous ot Prejudicial to him; who 
Q 3 grants 


one Word, who has vouchſafed him the 


| | | F 
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grants him the Pleaſure of being able to View an 
Contemplate ſo many agreeable Colours in Field 
Trees, Flowers and the like ; and to ſum uu! 

Facul 
Or SEIN; and who has made our Eye aſte 
a molt aſtoniſhing manner, a perfect Stage « 
Theatre, from whence we may view all hi 
Wonders, how {mall ſoever it be in Compariſon e 
the Terreſtrial and Celeſtial Bodies; making of h 
Light an admirable Pencil, for ſo the Mathemat 
cians call the Compoſition of Rays repreſented i 
Tab. X. Fig. 3. by BST 6; as alſo in Tab. X 
Fig. 2. by B, CC, DD, EE, 6b; which proceed 
ing from a Point as B, are after due RefraRion 
united again in another Point &, by which meat 
all his great and glorious Works of Sun, Moot 
Stars, Earth, Sea, Mountains, as alſo Tree 
Flowers, Men, Beaſts, and whatever elſe is co 
poreal and viſible are painted after an unimitab 
manner, in their true Colours and Lineaments u 
on the Bottom of the Eye ? 

Can it ſtill be thought to be the reſult of met 
Chance (ſince the Light, whilſt it ſcatters a 
ſpreads its Rays aſſunder, is in itſelf improper t 
produce a clear and diſtin Sight) that nevert\@l 
leſs, and only to render Men and other Livi 
Creatures happy, Laws of Refrattion were p 
{cribed to this Light, by which its Rays we 
turned from Divergent into Convergent ; that is, fro 
ſcatter'd to united? Or that it is without Wiſdo 
that this great and unfaſhionable Sea of Light, 
all its moſt minute Particles, has ſubmitted « 
theſe Laws, without departing one Tittle fro 
them ? Ot which more hereafter. | | 

Can any Body think it to be without 2 wiß 
Deſign, that all the Limbs of a Humane Creatury 
from his Childhood to his Manhood, grow co 


tiaually and proportionab'y greater, but oy” 5 
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ine Humour of the Eye only (foraſmuch as our 

Sight depends upon the Figure thereof) does, with- 

out growing and increaſing; always preſerve the 

1 ime Size and Form both in Men and Children? 
See this Remark in Bergerus, pag. 407. 


CONTEMPLATION Kill. 
Of the Hearing. 


_— — 


Scr. I. The Inſtruments of Hearing unknown. 


N OW if we paſs from the Senſe of Seeing 
to that of Hearing, how ſmall Progreſs has 
de Labour of Enquirers been able yet to make, in 
oder to penetrate into the true manner how this 
alt is perform'd, it will only be neceſſary to quote 
the Expreſſions of the famous Anatomiſt, Monſieur 
herne), in the Preface of his moſt laudable Trea- 
tle about the Inſtruments of Hearing : Among all the 
hfruments which Beaſts uſe for their Service, thoſe of 
tte external Senſes are leaſt of all known to 18 ; but ne- 
wrtheleſs, none of em all are attended with ſo much 
(Vſcurity as the Inſtruments of Hearing. The ſame is 
kewiſe acknowledged by Valſalva. It muſt not 
terefore be expected, that we ſhall ſet the Wiſdom 
the adorable Creator in this Caſe, either in a full 
Light, or even demonſtrate it ſo plainly as has 
en done in the Buſineſs of Seeing ; this muſt be 
W's agreeable Employment of following Ages, 

den it ſhall pleaſe the great Creator to give them 

ew to this Labyrinth, and further, to bleſs 

beit Enquiries, after repeated Diſcoveries, con- 

WT ning the Inſtruments of Hearing, of Sound, and 

a A Muſick, 2 4 SEC. 
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| | 27 N teen een 
Ster. II. But they 1a to prove the 
| Wifdom | G0 ' Afro; 


Hows vx; to ſhew that notwithſtanding Hu- 
mane Wiſdom is not yet capable of finding out the 
right Uſes of all thoſe Inſtruments that belong to 
the Senſe of Hearing ; yet the the SeruRure there- 
of, as far as it has been hitherto diſcover'd, is 
ſufficient to prove the wanderful Wiſdom of the 
Creator to an Enquirer after Truth; and ſo con- 
vince an Atheiſt too, if he be not more Obſtinate 
than Ignorant: Since we have not here undertaken 
to deſcribe a compleat Anatomy of theſe Parts, it 
will not be uſeleſs to transfer the following Figures 
from the Tables of Valſalva, which reprefent to the 
Life the Structure of the Inſtruments that . ſetve 
for Hearing with reſpect to each other; ſo that 
from them, with ſome others which we ſhall add 
for greater Clearneſs, the Reader will be able to 
form a rough Conception thereof, | 


Sxcr. UI. The External Structure of the Zar. 


Lr us then begin from the External Structure 
of the Ear, which every one may ſee in other 
Treatiſes. 

Can any one ſuppoſe that it is Accidental, and 
without Deſign, that two Ears are placed upon 
the Head ? which ſerve to receive Sounds by the 
Mediation of the Air; as may be ſeen in feveral 
Beaſts, who, as the Sound comes from certain 
Places, are wont to turn the Cavity of their Ears 
that way; as likewiſe in Men, who, when on* le 
of their Ears fail them, endeavour to repair that 
Defe&, by holding the Hollow of their Hand be- 
kind it: And can one ſec, without acknowledging 


a Deſign of the Creator, that when the hence | 


fe ; Aly in the Head, is called the Auditory Tube. 


— — y PC 2 2 — 


— — — — 
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ious Air is come into the Cavity of the External 
part of the Ear, it meets with a moveable Protu- 
derancy at the Mouth of the Auditory Tube 
(called by the Anatomiſts the Fragus) by which 
he Air is hinder'd from avoiuing this Entrance of 
the ſaid Tube, and compelled to run into its Ori- 
ice or Mouth. | P 

Now foraſmuch as the Ear, if it were compoſed 
ly of a ſoft and flabby Matter, like the Mem- 
nanes, would hang down over the Qrifice of the 
liditory Tube, and hinder Hearing; or if it were 
of a harder and bony Subſtance, would occaſion 
Iconveniencies in our lying down and otherwiſe : 
How manifeſt is the Wiſdom of the Creator, who 
has compoſed the ſaid whole Ear of Membranes 
upported with Cartilages ? by which means it is 
adowed with an Elaſtick Faculty (as you may ob- 
krve when you bend the Ear with your Hand, and 
tit go again) to the end, that it may redreſs 
tſelf, and return to its former State in all Acci- 
tents ; and perhaps too, as ſome think, to pro- 
note the Tremulous Motion of the Sonorous 
Air, This is certain, that the Auditory Tube is 
the beginning of it, made of the ſame Cartila- 
sous Subſtance with the Ear, but farther in it, 
onſiſts of Bone only, as is ſufficiently known to 
te Anatomiſts. 


Wc. IV. The Auditory Tube, and the Membrane 
called the Tympanum or Drum. 


To ſay ſomething more of this, let (Tab. XI. Ng. 3.) 
LL be the Circumference of the extreme Part 
WW" the Ear, and K the circular Cavity that appears 
herein (called the Concha or Shell) and which can 
e ſeen outwardly ; and in which is alſo the Ori- 
de of a Tube AC, which extending itſelf inter- 


This 
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This conſiſting of a Cartilage about that Pitt 
of the Ear marked A, and afterwards as far asC, 
of a Bone only, is cloathed on the inſide with 
2 Skin or Membrane, which in this Figure is re- 
preſented alone without the Bone and Cartilage ; 
and at the End of it F, it is ſnut up by à Mem- 
brane which is round, dry, thin, ſolid and tran- 
ſparent, and which is called the Drum of the Ear. 
But ſome are of Opinion, that there is a ſmall 
Orifice in this Membrane, which ſeems to be in 
ſome meaſure likely, becauſe ſuch as take Tobacco 
have been obſerved to convey the Smoak thereof 
from the Mouth thro” the Ears. 

And thus we ſee how the Sonoriferous Air, ad- 
mitted into that Part of the Ear LL, and col- 
lected in the Concha K, enters into the Auditoty 
Tube, and paſſing from A to C, ſtrikes againſt the 
Membrane F, and puts it into Motion. 


Szcr. V. The Cavity called the Drum, the Bones Hf 
the Ear, and the Chorda or Little-String. 


Buff the Membrane of the Drum, more 
—_— in the Head, there is a certain Cavity. 
which the Anatomiſts call the Tympanium or Drum, 
upon which you muſt ſuppoſe that this Membrane 
is extended much after the ſame manner as theſj 
Skin ot a Kettle Drum. | q 

In this Cavity Anatomiſts obſerve ſeveral won-W 
derful Things, ſome of which are contained with- 
in it, and others in its Circumference : The firſt 
things within it, are the four little Bones of the 
Ear, and a ſmall Nerve, called the Chorda Tympaniy 
or String of the Drum; to ſay nothing here of the} 
Muſcles, and other Singularities that occur therein. 
The other things conſiſt moſtly in the Opening 
that appear in the Bone of the Drums Circumic 


rence, whereby the Cavity thereof has a Commu 
nication} 
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at Parr MY action with otlier Caxities, either with, or with- 
Ir as C, Nat the intervention of Membranes. 


le with p Theſe Auditory Bones (Tab. XI. Fig 4.) are 
e is te- found to be four in number, 'C Sis the Hammer, 
tilage; ze the Anvil, PV the Stirrup; and between the 
Mem- 4rvil and Stirrup there lies at P, a ſmall roundiſh 
| tran. WWE Bone, which makes the fourth in Number. 

he Ear. Between twofof theſe Bones (Tab. XI. Ng. 3.) 
ſmall there is a little Branch of a Nerve EO, or String 
be in WM of the Drum. 

obacco 

thereof Sect. VI. The Motion of thoſe Inſtruments. 


Now if we ſuppoſe that the Tail 8, of the 
Hammer C'S, is faſten'd to the Membrane of the 
Drum which lies there under it, we may obſerve 
t the ſame time, that this Membrane being moved 
by the Sound, that paſſing into the Auditory Tube 
AC, ſtrikes upon it, will likewiſe move the Ham- 
ner CS, as that will do the Anvil BP ; by which 
aſt, and by the fourth little Bone P (Tab. XI. 
Fe. 4.) the Stirrup VP, will likewiſe be moved: 
And ſo the little String or Nerve EO (Tab. XI. 
Fe. 3. when the Hammer CS, and the Anvil 
BP, are ſtirred by the Membrane of the Drum,) 
vill always follow the Motions thereof: So that 
rom hence it appears, that the Motion of the 
Membrane of the Drum, communicates itſelf to 
{ll theſe little Bones, and to the Chorda Tympani. 


ir, ad- 
d col- 
ditory 
inſt the 


Bones 0 


more 
avity. 
Drum, : 
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dier. VII. The Openings in the Circumference of the 
Cavity of the Drum. 


To have a true Notion of the Circumference of 
lis Cavity, which an unskilful Perſon muſt take 
are to diſtinguiſh from the Membrane of the 
Dum, ſince Valſalva has not drawn it entirely, but 
ly the Openings that are therein; you mu — 
poſe 


ani, 
theß 
jerein. 
*ningss 
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poſe it to be a Cavity that comes behind the Men 
| brane of the Drum (Tab. XI. Fig. 3.) and encot 
paſſes theſe little Bones: Or you may conſult here 
upon the Figures thereof in Monfieur du Nm. 
which, if we ſhould here reckon them up, wou 
* too many Explanations. 

n this Circumference of the Cavity of the Dru 
Anatomiſts do then find ; 

1. The Opening of the inmoſt Part of the Audi 
tory Tube A C (Tab. XI. Fig. 3.) Which is hh 
up by the Drum Membrane F. 

2. The opening , of the Tube H G 1, alle 
the Trumpet of _—_ which terminates at | 
in the furthermalt Part of the Roof of the Mouth 
ſo that the Air paſſing thro' it from the Mouth 
trom I to H, can enter into the Cavity of the Drum 
and be _ diſcharged the ſame way, Th 
Wiſdom of the Creator does wonderfully appear 
in making this Qrifice in the Roof of the Mout 
after ſueh a manner, that the freſh Air drawninb 
the Naſtrils, is directed in its way thither by 
little Protuberancy ; and when it returns from t 
Lungs, charged with Vapours, it paſſes by thi 
Orifice more eaſily than it can enter into it. 

Valſalva ſhews by Experience, that this being 
ſtopt, the Ear on the ſame fide is immediate 
Deaf; but when open'd, hcars again. 

And this, according to all Appearances, is tha 
Paſſage for Sounds, by the help of which, Mey 
that have been entirely Deaf, have ſometimes been 
able to tune a Muſical Inſtrument, and others have 
been found to hear by the Mouth; for which put 
poſe, a little Stick, held between the Teeth, of 
ſer againſt it with one End, has oftentimes dong 
great Service, whilſt the other End, reſting upoyg 
the Inſtrument, ſerves for a Paſſage to the Tremu 
lous Motion of the Air. The Paſſage of the Te [ 


bacco Smoak from the Mouth to the Ear, of which 
wy 
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ve have already ſpoken, may perhaps be traced 
ther the ſame manner. e 11 201 et e 

. The little Part of the Bone D, is the fide of a 
By or Creek, which makes the Cavity of the Drum 
urger, and is continued to the Cavity of another 
Bone,called the Apophyfr Mammillares, ot 'M, 
i the firſt Entrance of this Bay, the ſhatp End of 
he "_— as may mo w D. h | 

In the upper Part of this Ualſalve has 
iover'd ſeveral Holes, by which there it a 
Communication between the Cavity of the Drum 
ad that of the Skull itſelf, 

% There ate yet two Openings in the Cireum= 
nee of the Drum the firſt of em are called' 
he Oval Window (Tab. XI. Fig. 1) e, and this 
Opening is Rept by the Hirrup. 

6, The other is called the Rewnd HAndow p 
weh is ſhur by a Membrane like that of the Drum. 
lou muſt ſuppoſe, that both theſe Openings, e and 
\ are here in one Bone, which is a part of the 
licumterence of the Drum's Cavity; and that all 
leſe Threads and little Tubes 1, 2, 3, 4, are quite 
ut of the Drums Cavity, which we have put out 
the way, that they mayn't hinder the Sight of 
Mm, 


dre r. VIII. The Labyrinth or Maze of the Ear. 


408 T's: two Oval and Round Windows open 

WI way for Enquirers to the laſt and moſt inmoſt 
Wivity of the Ear; which, by reaſon of its won- 
u Figure, is called the Labyrinth, Being ſtrip'd 
e Bones that lie about it, it ſhews itſelf as 
s don (cribed in the Table, only the End or Point of 
upoſ s Snails Courſe 4, muſt be ſhewn ſomewhat 
remus from the Paper, and not lying in the ſame 
e Te ce with all its Windings, juſt as ſee in the 
whicius themſeives,their-Point to be a little * 

w$ 


7 
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add this Remark, becauſe mention'd by alfa 
You may ſec it better delineated in Tab. XII. 
but with the ſame Fault as Tab. XI. Fig. 6. and th 
better to ſhew all the Parts, the Labyrinths 4 
placed in a different Situation, 1 

The Parts of this laſt Cavity (the Labyrinth 
are commonly divided into three ; namely, Firt 
three Semi-circular Veſſels, 1, 2, 4 Second 
the Cochlea or Snail 4; and Thirdly, a Cavit 
called the Veſtibulum or Porch, which lies betwee 
the two, and which, for greater clearneſs, is re 
preſented open (Tab. XI. Fig. 6.) To ſay a wor 
or two of each. 

We ſee that theſe Semi-circular Veſlels, 1, 2, 
have an Opening at each End into the Veſtibulum 
but that two of em 1 and 2, are united in one Ve 
ſelat 5 and 6: And therefore, that there are 'ne 
ſix but five Orifices in the whole: Moreover, 
ſee on the fide oppoſite to the Porch the Cochlea, 
this is divided according to its Length and Bene 
ing into two particular Tubes by a kind of a Sepruih 
or Partition-Membrane ; which likewiſe, accordinf 
to its Length, conſiſts of two different Sorts of Mai 
ters; the one is membranous, which Yalſalu 
— his Tab. VIII. Fig. 7.) thinks is probably forme 
rom a Branch e, of the Soft Auditory Neri 
ſpread out into a Membrane (Tab. XI. Hg. 
bod the other kind of Matter is dry, thin an 
rough, according to Du Verney, and between ti 
ſolidity of a Cartilage and a Membrane, 
Valſalva ſays of it. That at leaſt ſeems tot 
true, that this Matter renders the Septum vet 
fit for propagating the Tremulons Motion of thi 
Sound, 1:3 
Of the two Tubes which are made by this pla 
in the Cochlea 4, one is ſhut up in a Membrane 
and the round Window p, of which mention 
made above (Tab. XI. Fig. 5.) in the Opening itſel 


Sept 


cordinffi 
of Ma ; 


forme 
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& that between this Tube, or rather between the 
uf Cavity of the Cochlea and the Drum's Cavity, 
jothing but this Membrane does appear. 

Tab. XI. Fig. 6.r is likewiſe the Orifice of ano- 
ther Tube, which is open at the Veſtibulum. | 

The Anatomiſts name both theſe Tubes, into 
which the Cavity of the Cochlea 4 is divided, the 
{ale or Stairs. | 

Laſtly, we find that the Veſtibulum (beſides the 
ive Openings of the Semi- circular Veſſels, one of 
the Cochlea, and ſtill five others thro* which the 
luditory Nerves paſs, and by which theſe Open- 
ngs are ſtopt) has yet one more repreſented 2 | 
XI. Fig. 5.) by o, and Fig. 6. by q ; viz. the afore- 
nention'd Oval Window, which is ſtopt by the 
tle Bone. of the Ear called the Stirrup; yet in 
ach a manner, that the Membrane which is 
between that Bone and the Edge of this oval 
Opening or Window, gives a Liberty to the Stir- 
np to be moved upwards and downwards. 


Ster. IX. The Auditory Nerves. 


BTO REH We go any farther, we muſt ſay ſome- 
king of the Auditory. Nerves, the Soft Parts 


WT vhcreot cd (Tab. XI. Fig. 7.) being divided into 
e Branches, paſs thro the aforeſaid Openings in- 


oe Veſtilulum, where being expanded, they 


onpoſe the Membrane of this Veſtibulum ; and 
on this Membrane likewiſe, there proceed 


Ire others, which entering into the Semi-circular 
Veſſels, and coming with each other from both 


es, are united in one Membrane. You may ſee 
an this Figure, which appears ſufficiently in 


n. If inſtead of the Tubes you ſuppoſe you 
ewe Membranes which are there, and which 


e made of the expanded Auditory Nerves, 


. Secr. XI. An Experiment /hewing that the Auditor 
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So likewiſe, according to Ya/ſabva; the 
Branch of the Nerve in the Cochlea, — 
Membrane g, which, as we ſaid before, makes one 
fide of the Septum, that divides the Whole Che 
into two Tubes. | — 8K 


8 Rr. X. All the Infiruments of Hearing | vn, 


AvTER all theſe Particulars, we ſhall proceed 
to repreſent the entire Structure of the Inſtruments 
of Hearing jointly with one another, and-at the 
ſame time, give you a brief Account of the Opi 
nions ot the Principal Anatomiſts concerningtheir 
reſpective Uſes: You may ſee them in Tal. XII. 
Fig. 1. which, to range them in order as t 
ar, did not coſt a little trouble to Vaſſalia, 
himſelt ſays of it. 2. m K 
Here then we find the Ear repreſented; not as it 
is ſeen before, or as it is. extended towards the Face: 
but inflected a little towards the hinder Patt of 
the Head, to ſhew all the other Matters more 
plainly. | 
A A is the Ear, in which the Sound is incloſed M 
and B the Cochlea, or Shell, in which the Sonorous 
Air is collected, which, paſſing from rhence inte 
the Auditory Tube CC, ſtrikes upon the Mem 
brane of the Drum eg o, ard thereby communi 
cates a Tremulous Motion to the ſaid Membrane; 


Tube increaſes the Sonnd. 


Ir muſt not be thought that this is ſaid without 
any ground, fince it is very probable, that the 
Air paſſing thro' the Cochlea B, and the Agditot) 
Tube C Ec which together make a natural Speak 
ing-Horn or Trumpet) ſtrikes much more | 


upon the Drum-Membrane that ſhuts * — 
Tu 
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Tube, than if it ſtruck againſt the ſaid M 
nthout paſſing thro”'this Tube. gl | 

This is plain'in ſuch as are Deaf, and who are 
liged ſometimes to put into their Ear, either a 
ooked or {train Tube, the Mouth of which is 
urge, and the lower part narrower, in order to 
hear the better. | ; 

And if a Man that is not deaf has a mind to 
make the Tryal, let him take one of thoſe ſpeak- 
og Trumpets that were invented in the laſt Cen- 
ury (ſee Tab. XII. Fig. 2.) A E, and ſet the nar- 
ow Part of it againſt his Ear, and let ſome Body 
nhiſper ſoftly at the wide Part E; and he ſhall 
id, tho“ the Tube be about Six Foot long, as 
nine is, that he will hear the Speaker very plainly 
ad diſtinctly, even at the time when other Per- 
us ſtanding much nearer to the Mouth of him 
ir that ſpeaks; and liſt'ning with all the Attention 
ier can, will not be able, by reaſon of the low- 
(s of his Voice, to hear or underſtand any thing 


e lays. | 

Aer the ſame manner we likewiſe perceive, 
hat the Sound produced by blowing thro'a Trum- 
xt or Horn, is heard incomparably louder than 
hat which any Man can make with his Mouth 
ly, 


iter, XII. Sounds produce a Tremulous Motion in 
the Drum- Membrane, ſhewn Experimentally. 


Now to ſhew farther, that the Air operating 
tore ſtrongly upon the Drum-Membrane cg 6, 
ito" this natural Auditory Tube A AB CC (Tab. 


t the l. Fig. 1.) produces therein a ſhivering or tre- 
tory ulous Motion, one might firſt inſtance in the man- 
peak that all reſounding Bodies are moved, which, 
bop WJ 'oating ſwiftly backwards and forwards, ſtrike 

aide inſt the Circumambient Particles of Air, and ſo 


Vor., I, R com- 
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municate this tremulous Motion. One ma per 
ceive this ſame tremulous Motion very * in 
Bells, in the Strings of Muſical Inſtraments an 
other things, by laying ones Finger or any other 
Matter upon them when they are made to found 
and very plainly in the known Experiment of 
Drinking-Glaſs, with a little Water in it, by wet 
ting the Finger and preſſing it round the Brim 
and at the ſame time that it yields a Sound, if youll 
place the other Hand at the Foot or Bottom of thi 
Glaſs, you may feel the ſaid tremulous Motion. 
And to ſee, by way of Compariſon, how thi 
Air is moved by ſuch a reſounding Glaſs, you nee 
only pour as much more Water in it, which will f 
it almoſt to the Brim, when preſſing the lai 
Brim round again with the Finger, you will v | 


ſibly diſcover in the Water, the tremulous Motic 
occaſion'd by the Glaſs ; juſt ſo is the Air like 
wiſe moved, 


SECT. XIII. Other Experiments Proving the ſame 
thing. | 


Bo r not to diſcourſe too long nor too deep 
about the Nature of Sounds, which are not y 
fully known to us, this is ſufficiently certain, th 
after what manner ſoever the Air be put into M 
tion, in order to produce Sounds, it is capable 
cauſing the Bodies againſt which it ſtrikes 
tremble. | 

Now, to ſay nothing here of thoſe Motic 
which the Sound of a Cannon produces in the A 
and by which it cauſes Doors and Glaſſes, w 
many other ſolid Bodies, not only to tremble, 
to burſt in pieces; this is very plain, that if) 
ſtrike with your Finger upon the Thread or Stri 
of a Muſical Inſtrument, for inſtance, a Violif 
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the other Hand, in which you hold the ſaid In- 
frument, will in ſome mealure teel the Wood to 
tremble. wh : 

But now to ſhew the Analogy thereof with the 
Far, about which we have been treating; take 
away the Mouth Piece of the Speaking-Trumper, 
A, B, C (Tab. XII. Fig. 2.) and inſtead thereof, 
kta dry thin Hogs Bladder be ſpread over the 
Orifice as Imooth and tite as may be; or in caſe 
the Brim or Edge of the ſaid Trumpet BC, be 
umed with a kind of Teeth, as ſome are for Or- 
nament-ſake, and that there be danger from thence 
of burſting the Bladder in the Expanſion thereof, 
you may put a four-double Paper, with a great 
wund Hole in the middle, upon thoſe Teeth, be- 
fore you ſpread the Bladder over them; this be- 
ng done, let the Trumpet, with its largeſt Ori- 
fce D F, be placed upon the fide of two Chairs, 
ſo that it may ſtand ſtreight up, and the Bladder 
be on the Top at B C. 

Now in caſe you ſhould lay three or fonr little 
Feathers of a Quill upon the ſaid Bladder, and 
auſe a Man lying upon his Back upon the Floor, 
vith his Head between the two Chairs, and his 
Mouth directly under the middle of the Tube E, to 
all or ſpeak out aloud, you ſhall perceive, that the 
vund ſtriking upon the Bladder, will produce a tre- 
nulous Motion in the ſame, and in the little Fea- 
ders lying upon it; which Motion, or Trembling, 
tay be likewiſe felt, if you hold the Tube in your 
Hand, and lay your Finger upon the Bladder at BC, 
then any Body ſpeaks whoſeMouth is placed at E. 

Thus then we ſee (taking the Speaking-Trum- 
et for the Auditory Tube AAB CC (Tab. XII. 
fg. 1.) and the Bladder for the Drum-Membrane, 
which is expanded over the Auditory Tube at 
%; that the ſaid Membrane muſt be affected 
"th a tremulous — by the Sound __ g 

3 the 


| | | es 2. 
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the Ear, as alſo the Hammer 'z, whoſe” Stalk 0 
Handle is faſten'd to the Drum-Membtane. * 


Sscr. XIV. The Tremulous Motion of the Audi 
| | Bones, 9 


Now by this Hammer muſt the little Nery 

c 7 (which ſhews itſelf here between the Hamme 
x and the Anvil ) be likewiſe moved; of whic 
we ſhall ſay ſomething more hereafter. But it! 
particularly plain that the Hammer u, being more 
by the tremulous Motion of the Drum-Membrarg 
propagates the ſame Motion to the Anvil m, af 
by that to the Stirrup p. 1 
The Stirrup 5 which does here cloſe the O. 
Orifice in the Porch 4, both by itſelf and the Men 
brane that ſurrounds it (this Orifice does not at 
pear =y plain here, but you may ſee it 
(Tab. XI. Hg. 5. at o, and Fg. 6. at 3) being thilf 
put into a tremulous Motion, both * the Sou 
and by the trembling of the Drum-Membrane, a 
the reſt of the Auditory Bones; we likewiſe ſe 
that the Air in the Porch 4, and moreover in: 
Semicircular Veſſels 1, 2, 3, and in the one Tub 
or half of the Cochlea 5, will be moved; and al 
through the round Orifice p, (Tab. XI. Hg. 5.)t 
Air in the other Tube, not like the former (7 
XII. Zig. 1.) by the Auditory Bones, or by tl 
Hammer », the Anvil m, and the Stirrup p; b 
by the Motion of the Air in the Cavity of tl 
Drum, which is to be found between the Drur 
Membrane and this round Orifice; which 
being moved by the Drum-Membrane, and lik 
wiſe by that Membrane that cloſes the round Ol 
fice p (Tab. XI. Fig. 5.and the Air Tab. XII. Fg. 
that is behind in the other half Tube of the C 
lea 5, will be moved. This is the Opinion 


Monſicur du Verne), about the round Window, 5 
W 
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whom Valſalva does herein ſomewhat differ: 
They that pleaſe may conſult em both, or 
{ay till the uncertainty of the Uſe of this round 
Orifice be removed by future Experiments. But 
wproceed : 


Sor, XV. The like Motion in the Membrane of the 
| Labyrinth. 


Tuis Air being put now into Motion throughout 
de whole Labyrinth 1, 2, 3, 4, 5 (Tab. XII. Fg. 1.) 
The Membranes (that are therein, and are repreſent- 
aby Hg. 7. Tab. XI.) or rather the Auditory Nerve 
o muſt needs be moved thereby; which Nerve en- 
rs this Labyrinth thro' five Orifices (Tab. XII. 
nei) three of which are ſeen on this ſide the 
dorch like ſo many Points; and being there, and 
bieading out its Branches into Membranes (when 
hey are moved by the Air) as well in the Porch 
z in the three Semi-circular Veſſels, and the Coch- 
iu, the Senſe of Hearing is thereby produced. 

So that finally theſe Nervous Membranes in all 
de Cavities and Tubes of the Labyrinth 1, 2, 3, 
, 5, ſeem to be the Inſtruments by which, and 
he Labyrinth itſelf the place where, the Hearing 
5 formed, becauſe the Motion of the Sound does 
lere affect the Auditory Nerves, or the Mem- 
ranes produced by the Expanſion of the ſame. 


by 1 No that this is not advanced by many, with- 
"of eiu good Grounds, ſeems to be in ſome manner 
Dru dored by an Obſervation which Valſalua made 


won the Body of a Deaf Perſon. Ch. II. F. 10. 


* there the Membrane that encompaſſes the Stirrup, 
d O nd ſhuts the Oval Orifice, was found to be all 
Eg. ne, and for that - reaſon the Stirrup was im- 
ie co vreable, which, according to him, was the 
on WY ſc of that Deafneſs; to which we may add, 
, fro the Drum- Membrane being broken, the Hear- 


R ; ing 
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ing does not immediately fail, but only after agooc 
while, when the other Inſtruments of Hearing, 
lying too naked and expoſed to the Air, are per 
haps corrupted. So that properly the Drum 
Membrane does not ſeem to be the immediat 
Inſtrument of Hearing. | 


Sect. XVI. Conviftions from ſome Particulars, 


I now leave it to the Judgment of an Athei 
himſelf, how many things relating to the Ules 
of theſe Inſtruments of Hearing may be till con 
cealed from us; or, whether ſo many as are hi 
therto known to us, are formed and fixed in the 
Place where we find them by mere Chance, o 
without a wiſe Deſign? 

Dares he now aſcribe the Figure of thoſe little 
Trumpets or Horns that Deaf People make uſe of 
to Chance, or ignorant Cauſes ? Can he then witl 

the leaſt Appearance of Reaſon, advance ſuc 
Sentiments of this which is found in the Ears of 
all Men LL, and is repreſented in Tab. XI. Fig.34 
by the Concha K, and the Auditory Tube ABCY 

Eſpecially knowing, as he does, the Inconve 
niencies which any little Things or Inſe&s pro 
duce, when they get into that Tube; and ſeeing 
beſides, that that Veſſel is encompaſſed with 4 
number of ſmall Glands at A, which have like 
wiſe their own little Veſſels, from whence a tougng 
and yellow Matter is continually filtrated ; thq; 
Uſe whereof is not only to preſerve the Tube in 4 
proper State of moiſture, ſo that it may not betoo 
much dryed by the Air, nor yet render'd too ſoft 
and flabby, if the ſaid Matter were thinner ; but 
chiefly to ſtop the way to the innermoſt Part 0 
the Ear, and Barricade it againſt little Flies anc 
other little Animals by the aforeſaid tough Mat 
ter, and alſo by the little Hairs that grow 3 


b 
| 
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n; and in caſe any of thoſe little Creatures ſhould 
have infinuared themſelves too far, the Bitteriſh 
Tat of that Matter will deter them from advanc- 
ng any further. | 

The Wonders of this Structure of the Ear, ſo 
kr asthey relate tothe little Muſcles placed there- 
n, may be ſeen in the Book of thoſe who have 
karnedly treated of the ſame, ſuch as Valſalva, 
Du Verney and others: d is one of thoſe Muſcles 
repreſented in Tab. XII. Fig. 1. as ſeparated from 
te Bone-Tube in which it is placed; which alſo 
eres to draw the Hammer, and thereby more or 
es to expand the Drum-Membrane, and, toge- 
ther with the other Muſcle ff, to open at the 
proper time the Tube H I, which runs from the 
Cavity of the Drum, to the hindmoſt Part of the 
ittle Root : At g we ſee a ſmall Muſcle, which is im- 
planted in the Head of the Stirrup, and which 
an ſtretch more or leſs the little Membrane that 
futs the Oval Orifice, in order to render it more 
&riceable to the Motion of the Sound. But this 
we ſhall paſs by. 


der. XVII. The Difference between the Inſtruments 
of Hearing in Young and Grown People. 


Now if the Wiſdom of the Creator. does not 
alpably appear from all the foregoing, let any rea- 
able Body judge, when he ſees that in Tab, XII. 
bx. 1. the little Bones of Hearing u, m, p, and 
hole that compoſe the Labyrinth 1,2, 3, 4, 5, are 
t the very ſame Size in a little Child as in a 
down Man; whereas all other Bones do moſtly 
Now with the Body; the reaſon of which, as it 
ould ſeem, is, that in caſe the Inſtruments of 
flaring ſhould alter, the Voice of the Children 
lemſelves, of their Parents, and other Sound al- 
dy known to Children, might, by the 3 
4 


| 

260 The Criſtian Philoſophers 
of theſe Inſtruments, become ſtrange andunicouth to 
them, and ſo occaſion Miſtakes and Confuſion, 

And to be convinced, that this happens with 
Deſign, and merely by the Wiſdom of the Crez- 
tor, we need only take notice, that where it is 
neceſſary that all theſe things ſhould remain in the 
ſame State in a Child and in a grown Perſon; the 
ſame does accordingly happen; but when any Al- 
tcration is neceſſary, that alſo —_— Accord- 
ingly in a —— Perſon it is neceſſary that the Au- 
ditory Tube BCC, ſhould be * to the 
Drum- Membrane c, g, o, c, and the Membrane off 
the Drum itſelf dry, and not too flabby ; But 
this ſhould happen in the ſame manner in Children 1 
that Moiſture, with which they are encompaſiedi® 
before their Birth, would render the Drum-Mem 
brane too ſoft and flabby to be of uſe to them af 
terwards : From whence it is, as Anatomiſts ob- 
ſerve, that the Auditory Tube in new-born Chil 
dren, is narrower, and ſtopt by another kind offi 
Matter, inſomuch, that the Humidity of the Ma 
trix cannot approach it; which ſtopping Mattei 
is found to diſappear of itſelf in a few Days aſtet 
the Birth, to accuſtom the Children by degrees te 
the Impreſſion of the Air upon the Drum-MemF 
brane, and ſo to the Senſe of Hearing, of whic 
they are deprived even after their Birth, ſo long: 
this Obſtruction laſts in the Auditory Tube. 


Szc Tr. XVIII. The Inſtruments of Hearing are ut 
neceſſary without Air. Conviftions from thence. 


Now, as the Eye without Light, ſo this wong 
derful Structure of the Inſtruments of HearingF 
would be in a manner uſeleſs, if he, that take 
ſuch great Care of all his Creatures, had no 
vouchſafed to encompaſs that Globe upol 


which they live with a vaſt Ocean of Air. Doe 
NC 
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ot this then adminiſter an occaſion to us alſo, to 
raiſe the Goodneſs and Wiſdom of the Creator, 
who has been pleaſed ſo to adjuſt theſe Inſtruments 
of Hearing, that whilſt Men live and breath in 
the Air, they are exactly adapted to diſcover to 
u, after ſuch a wonderful Manner, the Motion 
thereof, by means of an Impreſſion which the 
Found produces in us; and which is only appli- 
able to this Senſe of Hearing? 

Will any one dare to maintain, if he ſaw a Ship 
ailing with all its Tackle, that the Ropes, Sails, 
Pullies, and whatſoever elſe is neceſlary to adapt 
to the Wind, are put into ſuch a State by mere 
Chance, or without Deſign ; and - that every 
one of them was very uſetul in cauſing the Ship to 
nove ? And is it not much more unreaſonable to 
ert the ſame of theſe much more wonderful Things, 
which, as to the manner of their Operation, have 
hitherto been inſcrutable > For theſe are not go- 
rerned by a ſtrong and ſenſible Motion of the Air, 
ſuch as the Wind is, but are adapted by a much 


©Y nore ſecret and inſenſible Motion thereof, with 


the Aſſiſtance of ſeveral Muſcles, which dilate or 
contract rheſe Inſtruments of Hearing: And yet it 
nuſt be confeſs'd, that the Uſes and Advantages 
of ſuch a Motion are much greater than that pro- 
duced by the Wind in a Ship, in which latter a 
rery few may be concerned, but the former af- 
ſects all living Creatures; and the Benefit there- 
of is communicated to them after the moſt con- 
renient Manner, and even without any Concur- 
ſence or Trouble on their Part. 


8er 
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Sꝛzcr. XIX. | 


The Nerves that are moved in 
Han eee 


Jo proceed now to thoſe other Matters of 
which we promiſed to ſay ſomething in the fol- 
lowing Diſcourſe : We haye ſhewn before, in Tab. 
XI. Fig. 3. a {mall Nervous Body EO (which in 
Tab. XII. Fig. 1.'is repreſented by c 7) This is ob- 
ſerved to run acroſs over the Drum-Membrane, be- 


tween the two Auditory Bones, viz, the Hammer Wl thc 
CS, and the Anvil BP; and foraſmuch as the Will (5 
Hammer CS is faſten'd to the ſaid Drum-Mem- Wl i 
brane, tis plain enough, that that Membrane being Bl th; 
moved by Sounds, ſuch Motion muſt neceflarily Wl te 


be continued to the Hammer, and to the ſaid 
Nervous Cord or String EO: So that in every 
Motion of the Drum-Membrane, that is, as often 
as one hears any thing, this little Nerve EO, is 
put into a rremulous Motion. 


Ser. XX. The Uſe of the ſaid Nervous Cord, 0; 

"tt 

CoNncerNniIinG the right Uſe of this little p 
Nerve the Opinions of the Anatomiſts are various, v. 
all of em looking upon it as a thing ſufficiently Will 
obſcure. It is called by the Ancients Chorda m / 
paui, or the String of the Drum, and eſteemed ro WY + 
be of the ſame Ule as the Strings of the Soldiers WY i 
Drums. * [5 
Mr. Maurice Hoffmann in his Idea Machinæ, p. 232. WY i: 
has collected the ſeveral Notions of the Learned WY; 
about this Nervous String. Fallopius, ſays he, waS WY lf; 
uncertain what it was; Euſtachius takes it for a Aa: 
Branch of the Nerves of the Fourth Pair; notwith-¶ Nc 
ſtanding which Mr. Gaſper Hofmann acknowledges WY 
ingeniouſſy, that he did not know what ſort of 2 Ide 
Body this was, nor to what End, nor where it was A. 


inſerted 
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nlerted; and thought that it might be an un- 
certain Work of ſporting Nature, and that a great 
nany were miſtaken concerning it. Whereupon 
Rolanus having ſince anſwer'd him, ſays, that it is 
nervous Fibre derived from — Nerve, 
Finally, Monſieur du Verne; has irrefragably proved, 
that this nervous Cord is a Branch of the Fifth 
Pair, which proceeding forwards, joins itſelf to the 
hard Auditory Nerve. 5351 
The ſaid Monſieur Du Verney lays down the Uſe 
thereof in his Treatiſe de Organ. Audit. p. 12, 13. 
ing, that it communicates Branches to the little 
Muſcles of the Auditory Bones, and what elſe 
there may be in the Cavity of the Drum, in or- 
ee to produce Motion. 
Monſieur M. Hofmann ſuppoſes, that it ſerves to 
communicate Motion and Senſation to the Drum- 
Membrane, at leaſt to give it its proper Tenſion. 
© Touching this String, the Reader may conſult 
Valſalva, who having written later than the 
bore-mention'd Gentleman, has declared his 
Opinion with ſome Warmth in his Accurate De- 
ription of the Ear, Cap. II. $. 22. Theſe are his 
Words as they ſtand there; Moreover, that this 
ervous Branch runs ſo naked and undiſcover d, ſo fimple 
ad alone, ſo regularly and ſo conſtantly thro the Cavity 
f the Drum, and particularly that it Hes ſo between 
te Auditory Bones, that it is imediately put into Motion 
ts ſoon as ever the ſaid Bones are moved; all theſe things 
leu, that there is ſome great Myſtery of Nature concealed 
n this Branch, and have therefore induced me frequent- 
i contemplate the ſame both with my Eyes and my 
Mind, being defirous to find out ſomething perhaps new 
the Diſſection, or at leaſt the Cauſes thereof. After 
which he tells us what his Thoughts were con- 
ancerning it, and what he had begun to diſcover 
terein, and ſo concludes with theſe Words: But 
fice I have not yet had an Opportunity to employ ſo _ 
als 


0 
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Pains as I was defirous, and as ua, requiſite in this 
Matter, I ſhall content my ſelf with having made know 
my Intentions and Purpoſes, and ſay no more about it at 


preſent. 

This Gentleman does likewiſe own, that this 
Branch lyes between the Fifth Pair and the Audi- 
' tory Nerve; but adds, that he can't ſee, why we 
may not as well take it for a Branch of this Au- 
ditory Nerve, carried on to the Fifth Pair, as a 
Branch derived from the Fifth Pair to the ſaid Au- 
ditory Nerve: But whether we maintain it to be 
the firſt or the laſt with Monſieur Du Verney, it is 
certain, that this String has likewiſe a Commu- 
nication with the Fifth Pair ; and that being putin- 
to Motion by Sounds, it cannot avoid continuing 
ſuch Motion, both to the Fifth Pair and to the Au- 
ditory Nerves. 

I have been more prolix in relating the Senti- 
ments of the Principal Anatomiſts upon this Mat-] 
ter, to ſhew that this little nervous Cord has oc- 
caſion'd very ſerious Reflections among ſeveral 
Perſons, and that many have ſuſpected, that there 
is ſomething ſtrange and uncommon therein: And | 
I ſhould not have offer'd my own Opinions con- 
cerning the Operations of the ſaid Cord, and the 
Purpoſes for which it ſeems to be made, were ith 
not to convince the Atheiſts and Unbelievers, ot 
at leaſt Weak and Wavering Chriſtians, that they 
will find ſomething in the Structure and Contriy 
vance of this String, that may excite in them, 
not only Admiration, but alſo Reverence for the 
adorable Maker of it. To propoſe it therefore 
briefly : 


Sect. 


CT, 
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dcr. XXI. The Fifth Pair of Nerves ſerve to excite 
the Paſſions. 6 


How much the Fifth Pair of Nerves contri- 
hutes towards exciting our Paſſions or Inclinations, 
vith reſpe& to the Intercoſtal Nerves, which iſſuing 
frequently with a double Branch out of the ſaid 
fifth Pair, liberally communicates Sprigs to all 
the Parts of our Body, and cauſes Motions therein, 
nay be learned from the Words of this great En- 
quirer into the Nerves, Vieuſſens,p. 236 in 8 vo. who 
ys, That the ſaid Pair is not only carried on to the 
Fes, Noſe, Palate, Tongue, Te#th, and all the Parts 
the Mouth and Face, but that it likewiſe derives its 
tranches to every thing that is in the Breaſt and Belly, 
ard is even continued down to the Feet by the Intercoſtals; 
Adding farther, p. 327. that this Communication 
the Branches of the Fifth Pair is, among other 


Wl things likewiſe, the Cauſe why, purſuant to the ya- 
tous Motions that are produced in the Brain, all 


the Parts of the Body, and particularly of the Breaſt, 
re differently affected, and the Signs of our In- 


dnations impreſſed upon our Faces, which are al- 


ogether adapted to thoſe Paſſions that are moved; 


WJ ind accordingly by the Changes of our Counte- 


ances, the ſeveral Emotions, or Affections, of Love 
nd Hatred, of Joy and Sorrow, of Fear and 
boldneſs, are clearly expreſſed. 


ter. XXII. The Dura-Mater produces the like 
Emotions, 


\cordly, Ho much the Motions of the Dura- 
Mater, which encompaſſes all Nerves, do likewiſe 
Ontribute to the producing theſe Paſſions and 
Emotions in the Mind, is known to Surgeons when 
ley touch the ſame, and to Phyſicians too, 2 

re- 
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frequently in the Diſtemper called the PhrenitisFrenc, 
in which it appears that by the pricking of th 
Membrane(whereby,itsExpanſion is augmented an 
the manner of Motion alter'd) confuſed Thought 
and extravagant Paſſions, ſometimes Weeping 
then again a ſudden fit of Laughter ; one whij 
Fear, another while Boldneſs and Anger, and is 
numerable other irregular Motiohs'in Actions a8 
Wotds, without any external apparent - Cauſe 
are produced in the poor Patient. Now this prealf 
Inſtrument of ſo many Actions, this Dura Ma- 
has many of its Nerves from the Fifth Pair, asth@ 
ſaid Vieuſſens has ſhewn in ſeveral Places, fo thaffi 
that is like wiſe moved thereby, 5 


Sc r. XXIII. The Eighth Pair produces the ſam | 
Effects. f 


Thirdly, Ir may be likewiſe obſerved from th 
ſaid Vieuſſens, p. 347. that in many Caſes, the Nerve 
of the Eighth Pair, which the Ancients Name t 
Wandering Nerves, or Parvagum encompaſs thoſe « 
the Fifth Pair in their Operations; and conſequentii 
in many Places, by the interpoſition of the Nervo 
Branches, thoſe of the Eighth Pair are inſerted in thi 
Intercoſtals which proceed from the Fifth Pair. An 
how much therefore thoſe of the Eighth Pair di 
likewiſe help to excite the Paſſions, appears fron 
the ſame Author, p. 347, and 348. where he ay 
Since the Eighth Pair has a Communication with t 
Auditory Nerves about the Origin thereof, we find t! 
Reaſon why not only different Paſſions are excited i 
the Soul, according to the differences of Sounds, but ali 
why the Heart and other Parts, yea, even the 
Body, are variouſly affected thereby. 


The Chriftien Philoſopher, 267 


dic r. XXIV. The Auditory 7 Nerve produces abe 
:4:0M4 n e 71: 


Fourthly, WE find the aforemention'd Monſieur 
ieuſſens, diſcourſing about the Auditory Nerves 
in the following Manner; Theſe Auditory Nerves 
iſe cloſe to the Root of the Eighth or Wandering Pair, 
with which the ſofter Branch of the ſaid Nerves runs 
along ; whereby it comes to paſs, that there is ſuch a 74 
ympathy between the Ear and the Bowels, which 
mvided with this Eighth Pair. That according to the 
variety of the Sounds, various Motions are produced 
WT it only in the Brain, but likewiſe in the Breaſt, and 
Wl oftentimes in the whole Body, and thereby (viz. on oc- 
on of theſe Motions) various Notions and Conceptions 
are excited in the Soul. 
= Bcſides all this, it is likewiſe found that the 
W harder Auditory Nerve is likewiſe inſerted in the 
Eighth and Fifth Pair, and alſo ſends a Branch to 
the Dura - Mater, beſides thoſe which it gives to the 
laſtruments of Hearing. See Viewſens, p. 340, and 


BI 


dcr. XXV. The Motion of the Chorda Tympani 
does likewiſe excite the Paſſions. 


From all which it is therefore plain, that by 
the Motion of the Fifth Pair, and by that of the 
F Auditory Nerve, our Paſſions are excited; and 
nat the Fifth Pair produces this Effect both from 


n elf, as it ſends ſeveral Branches to the Du- 
a Mater, and a great many to the Eighth Pair, 
bo rhich Eighth Pair does likewiſe excite the Pa(- 


ions: The Auditory Nerve alſo has the ſame Ef- 
ect, becauſe it is inſerted in the Fifth and Eighth 
tir, and in the ſaid Dura- Mater. 


Now 


ing to his endleſs Wiſdom and Mercy, has thought 


— 


| 
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Now foraſmuch as it has been already flew; 
that the Drum-Membrane, which is moved by 
every Sound, can undergo no Motion unleſs the 
Auditory Bones, and by them the Chorda Tympani 
EO (Tab. XI. Fig. 3. and C. 5. Tab. XII. Fig. 1.) be 
moved at the ſame time; and foraſmuch as Dy 
Verney and Valſalva have both proved that this is 
a Branch lying between the Fifth Pair and the 
hard Auditory Nerve, and inferted in both; it fol- 
lows, that this Chorda being always moved by 
Sounds, both theſe Nerves muſt likewiſe ſhare in 
the ſame Motion: Wherefore it is manifeſt, that 
the Operation of this Chorda does likewiſe, among 
other things, conſiſt herein, to bring the Body in- 
to Emotions or Paſſions of Mind by theſe Nerves, 
or atleaſt to diſpoſe and prepare it for the fame. 


Scr. XXVI. Ny the Hearing above all cher 
Senſes, is beſt adapted to theſe Purpoſes. 


TAE Sight is commonly eſteemed the moſt ex- 
cellent of all the Senſes; and Experience itſel 
has made it a Proverb, That one Witneſs, who has 
ſeen a thing, is more to be credited than ten 
that have heard it; which may be the reaſon, per 
haps, that the Hearing may be adapted. by its Stru 
cture, even beyond the Sight, to ſtir up Paſſions 
and Emotions in Humahe Minds. 4 

But conſidering that the Great Go b, accord 
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fit to propagate Saving Faith in his adorable Sol 
by the means of Hearing, as well before he took up 
on him Humane Nature, as particularly after tha 
he left this World and enter'd into his Glory : 
ſeemed to me (if one may preſume to ſay an) 
thing of the Wiſe Deſigns of the ware. + whe 
they are not fully reveal'd to us) for theſe Reaſon 


that the Inſtruments of Hearing have * 


* 


— — 


| 


- 
* 
— —_ — — —_— 


ſuch a different Contexture from thoſe of all the 
other Senſes. For in order to adapt them for ſo 
inconceivably a great Work, the following Pro- 
erties are neceſſary thereto, 

Firſt, That the Hearing, among all the Senſes 
hould have the Faculty to repreſent to the Mind 
abſent Things, either future or paſt, by the means of 
the Sound © Words, and to make us comprehend 


that are preſent to them. 

Secondly, That the Inftruments belonging to the 
vue of Hearing, have moreover ſuch a particular 
FruRure, whereby they are enabled to excite all 
dur Paſſions and Inclinations, and to awake the 
hwers of our Minds, whiff 

The firſt Property is proved by Experience ; the 
teond has been already ſhewn by the Deſcription 
we have given ofthe Chorda T)mpani, and the other 
htruments of Hearing, to which might perhaps 
te added as another Cauſe, Firſt, that the Drum- 
lembrane itſelf conſiſts of the Union of two 
cher Membranes, one of which is the Skin of 
Wie Auditory Tube, and the other a Part of the 
ba Mater which extends itſelf thereto. Secondly, 
lc che Air which is put into Motion by Sound, 


les in the Cavity of the Drum, and by the Tube 
which is continued from thence to the Palate. 
Theſe Diſcoverics we owe to Valſalva, But this 
i: leave to the further Conſiderations of the Learn- 
Wil; Let it ſuffice here, that it has been plainly 
n0ogh proven, that thoſe Inſtruments that belong 


Wi the Senſe of Hearing are adapted to excite 
Wi Paſſions, 


8 tc 7. 
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them as if they were preſent ; whereas the Sight, 
nd other Senſes, ars only affected by Obſects 


an immediately affect the Dura Mater by the little 
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Scr. XXVII. 4. E W the Force ( 
Modes Yo yn 


I x the Hiſtory of the Ro al Academy in France 
the Dar 171 Ah the Head of Obſervation: — 
Phyficks in General) we find a relation of a great 
Muſician, and inithe Hiſt, of t 508, of a Datchyg- 
Maſter ; the firſt of whom was taken with a con- 
tinued Feaver and great Ravings ; and the laſt with 
a very violent Feaver, atte ed with a kind of 
Lethargy, and afterwards with Madneſs f and that 
both of em were perfectly reſtored to their Senſes 
by Muſick, 

We alſo find ſeveral Obſervations made 
upon Perſons that have been ſung, by 4 Ta- 
rantula, a Creature found in Tah, of the Shape 
and Size of a great Spider, which has produced 
the extteatneſt Diſorders in their Underſtanding 
Motions and Powers of Life; the Faces off 
ſome turning black, their Feet and Hands as 1% 
they were Dead ; others lying Speechleſs, of | 
deep Melancholy, ſeeking Solitary and Pury 
ing Places; ſometimes digging Pits and Holes 
which they fill with Water, and wallow in th 
Mud thereof like Swine; finally, after having vn 
dergone innumerable Miſerles, their Diſtemper 
have only ended with their Lives, 

I ſhall not enquire into the Cauſes thereof, buff 
we are taught by Experience, that this Great Ev 
for which hitherto no other Remedy is known 
can only be cured by the Sound of Muſick, of 
which different Aires and Tunes muſt be played 
according to the different Nature and Colour q 
thoſe Tarantula's that have given the Wounds. 

They that deſire a fuller Information of theſ 
Matters, may be pleaſed to conſult what Signic 


Baglivi has ſaid about it. Whi 


= 


r 
. 
. 
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Whilſt I was writing this, a certain Learned 
Gentleman, and a Gteat Maſter in Muſick, did 
me the Honour of a Viſit; and as our Diſcourſe 
occaſionally fell upon this Subject, was pleaſed to 
inform me that the famons Halian Muſician, Ange- 
Vitali, had related to him the following Story, 
and aſſured him of the Truth of it: Namely, that 
2 certain Player upon the Lute at Venice had boaſt» 
ed, that by his playing he could deprive the Hear- 
ers of the uſe of theit Underſtanding ; wheteupon 
he was ſent for by the Doge, who was a Lover of 
Muſick, and commanded to put his Art in Practice 
before him; where, after having played ſome- 
time very finely, and to the amazement of the 
Hearers, he at laſt began a Mournfal Tune, with 
2 Deſign, as far as he was able, to put the Doge 
into 2 Melancholy Humour, and preſently after, 
he ſtruck up a Jovial one, ro diſpoſe him to Mirth 
ind Dancing ; and after having repeated thoſe two 
kind of Tunes ſeveral times by turns; he was or- 
der d by the Doge, who ſeemed to be no longer 
tble to endure thoſe different Emotions which he 
felt in his Soul, to forbear Playing any longer. 
Now that ſuch ſudden Variations in Tunes, by 
which Men are in one Minutes time render'd very 
Sorrowful, and the next no leſs Merry, do produce 
range Effects upon our Minds, may eaſily be 
conceived by thoſe-that have ever felt the Power 
of Muſick from an able Hand: At leaſt, it is 
rery plain from hence, and from numberleſs other 
J inſtances, how much the Senſe of Hearing contri- 
butes towards exciting the Paſſions, 


S 2 SxzCT. 


272 The Chriſtian Philgſopber. 


: Ster. XX VIII, The Force of other Sounds 


How ETI, let no Body think that nothing but 
good Muſick is capable of exciting Paſſions and 
Diſorders in the Minds of Men, ſince we have 
ſeen the like Effects produced by the other Sounds, 
Every Body can furniſh Inſtances of the extraordi- 
nary Emotions and Paſſions which the Noiſe of 
a Drum, and the Diſcharge of Guns, do excite in 
the Souls of thoſe that have been in Sieges or 
Engagements by Sea or Land. 8 : 

Phyſicians likewiſe meet with many ſuch In- 
ſtances in their Practice. Thus we ſee Women 
that are troubled with Hyſterical Fits oftentimes 
upon the ſhutting of a Door, the falling of a Book, 8 
or any other unexpected Sound, very much di- 
ſturb'd and frighten'd, ſo as to ſtart or leap at it. 

I have met with ſome, that being troubled with 
this grievous Diſtemper, are not only in a continual 
Fright, but complain very often, that they fancy 
they hear the Common Voices of Men juſt as i 
they were the ſhrill Sounds of a Great Bell con 
tinually ringing in their Ears, which madethe 
ready to faint. 
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CONTEMPLATION XV. 
0f the Senſes of Taſting, Smelling and 


Feeling, 


_—_ 


Ster. I. 07 the Neceſſity of the Taſt. 


OW as the great Creator is wonderfully 
Wiſe and Gracious in adapting us to the 
Senſes of Seeing and Hearing, he is not leſs ſo in the 
Manner by. which he makes our Meat and Drink, 
the two neceſſary Supports of a decaying Lite, 
ſo agreeable to us. 

lt ſeems very unreaſonable and improbable, that 
BJ ny Body ſhould be negligent in the ſeaſonable Uſe 
i el Food; but, unleſs it had alſo pleaſed the Goodneſs 
By ad Loving Kindneſs of our adorable Creator, to 
beſtow upon us the Senſe of Taſting, and thereby to 
render the trouble af Eating and Drinking grateful 
ud pleaſing tous, there ſeemed a Danger that many 
beople would have conſider'd it as a Burden and 
dayery, and would therefore have often let it alone, 
at l they would not have uſed it in due Time 
Or 3 And this will not appear ſtrange to 
ny Body that has ever obſerved with how much 
N Arerſion, and many times with Loathing too, we 
re brought to the uſe of Medicines, which, with 
1170 to the neceſſity of em, do far exceed Food 

Itſelf, N 


8 3 Scr. 
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Now can any Man think that it happen'd 
without the Wiſdom of the Creator, that the Senſe 


of Taſting ſhould be juſt placed in the Mouth, inf 


- which all Food is at firſt received, maſticated, or 


made ſmall by Chewing, and moiſten'd with 


Spittle, and no where elſe ? 


SECT, III. Sake? Notions about the Bie 7 


aſting. a 


Bur, in how great Darkneſs the Ancients 
were, with reſpe& to the true Inſtruments by 
which this Senſe of Taſting is performed in us, 
and how doubtfully and variouſly even the Modern i 
Enquirers have writ concerning them, may be 
learned from the Letter of Malpight de Lingud ; ſome 3 
placing the true Inſtrument of Taſt in the upper 
Membrane of the Tongue; others in the ſpungy 
Membrane thereof; others again in the Nerves that 
are ſpread throughout the whole Tongue; ſome 
in the Almond-Glands, and their extended Mem- 
branes; others in the Throat; a few in the Pallate, 


which laſt have been entirely confuted a few Years 


ago, by the Learned Bohnius, Circul. Anat. p. 373. 
At preſent moſt People place them in thoſe little 
Protuberances, which they call the Papille or 


Nipphes. 
| Sec, IV. The Juſtruments of Taft. 


We hall not letourſelves farther into this Ma 
ter, which perhaps may be hercafter cleared up 
by more Experiments, but only ſay, that the laſt 


of the above-mention'd Opinions is eſteemed the 


trueſt, by the greateſt Enquirers into Nature 


among 


ew een . 


= 
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among the Moderns. We ſee then, that the Stru- 
dure of the little Nipples appear peculiar in the 
Tongue above other Parts, and that they have 
ſuch a ſingular Form, as ſeems to be required for 
one of the external Senſes : fince it is probable, 
that in the Tegument of the Tongue, theſe Ori- 
fices were expreſly made in order to admit into 
them the Particles of Food moiſten'd bythe Glands, 
and to convey them to the Papile that lye there- 
under, whereby they are affected with that Senſa- 
tion which we call Taſt. 

For which purpoſe the accurate Diſſections of 
the above-mention'd Malpighi and others, have 
ne wn, that the Nerves of the Fifth and the Ninth 
Pair, which are held to be the Nerves of Taſting, 
are inſerted in theſe- Papille after a particular 
manner, and ſeem chiefly to form this whole Nerve 
and Papillous Body; accordingly (as it is like- 
wiſe obſerved by the ſame Malpighius de Lingua 
p. 16.) we find, that the Nerves that are adapted 
to one of the external Senſes, are at laſt dilated 
into a flat and membranous Body. 


SECT. V, and VI. Experiments to ſhew that the Taſt 
is in the Palate. 


Tux famous Enquirer into the Secrets of Na- 
ture, Malpighi, has diſcover d Papilla or Nipples in 
the Palate, or Roof of the Mouth, and in the 
Cheeks alſo; ſo that according to his Hypo- 
theſis, the Palate being likewiſe provided with the 
true Inſtruments of Taſt, muſt neceſſarily have 
that Senſation allo. 

To this we may add, that the latter Writings of 
the Profeſſors Bergerus and Hoffmanus, publiſhed ſince 
the Year 1700, do alſo poſſitively aſcribe the Taſt 
to the Palate, affirming, that Pliny in his Natural 

84 Hiſtory 


— — — — 
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Spittle, and ſo irritate the Nervous Papil that lye 
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Hiſtory has done the ſame ; but they are particu- 
larly induced thereto by the aſore- mention d Ob- Il i 
ſervations of Malpighi ; and farther, by the ac- Ml 
count we have in the third Year of the Ge-man 
Ephimerides, of a Child of about 8 or 9 Years old, Wl i» 
in lower Poiftou, who in the Small-Pox loſt his Wl & 
whole Tongue by a Gangreen, and Spit it out by b. 
Piece- meals; inſomuch, that at laſt there did not 


remain any Sign that he had a Tongue. Notwith- 


ſtanding which, this Child did not only Speak, 
Spit, Chew and Swallow his Victuals, but could 
likewiſe Taſt, by the remaining Structure of his M 
Mouth ; and (as the Author, who was a Surgeon Þ 
of Saumur, ſays ch. 8.) he could diſtinguiſh all 
kinds of Taſts very well; from whence the Wri- 
ter farther infers from Pliny, that the Taſt muſt al- 
ſo belong to the Palate. 


But ſince this is a thing in which Experience, 90 
as in all others, ought to be the Judge, and as the un 
tryal hereof may be eaſily made; Let a Man only tet 
take a little powder d Sugar, Syrup, or any other WJ il 
Sweet Matter, and lay it upon the — and be: 
as ſoon as ever they are melted he will begin to WYud 


Taſt; probably, becauſe they then begin to pene- 
trate and ſink into the Qrifices of the upper Tegu- 
ment of the Tongue, with the moiſture of the 


under the ſame. 

But if he he proceed farther, and endeavout to 
ſwallow the ſweer Matter when tis melted, and 
to that End, preſſes it with the Tongue againſt 
the hinder Part of the Palate, he will plainly nd, 
that that Part is likewiſe affected with the Sweet - 
neſs; and eſpecially, if after ſuch Swallowing, he 
preſently draws the Tongue back again to the Fa- 
late, keeping it down in ſuch a manner that it can- 
not touch the ſame, he will find, that when after-F 
wards the Taſt of the Sugar does act 2 = 
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Tongue a little more ſenſibly, the Palate will be 
lo more ſenſibly affected with it for a time. From 
whence, at leaſt, of how little moment ſoever this 
Experiment is, all thoſe diſagreeing Notions ſeem 
o be over-thrown, and the Opinion, that the 
Senſe of Taſting is likewiſe in the Palate, is eſta» 
liſhed upon them. 


Sect. VII. The Inflruments of Smelling, 


Nov to paſson to the Senſe of Smelling ; Can 
Bl iy one without acknowledging the Wiſdom and 
WM Goodneſs of G 0D, obſerve, that whereas the Bono 
o the Head is otherwiſe ſo hard, the Nerves of 
ſmelling have a Bone to themſelves, which, in or- 
(er to afford them a Paſſage, is full of little Holes 
ike a Sieve, and Which is therefore called the Span- 


e, por Sieve-like Bone; Thro' which the ſaid Nerves 
he WY ranſmir their little Threads and Branches (being 
ly tere encompaſſed by the Dura- Mater) to the Pa- 
er llous Membrane or Fleſh, as ſame call it, which 


nd les the Cavities that are in this Spongey-Bone, 

to Jud in the top of the Noſtrils, and which Nerves 

e- WY ie expanded therein, in order probably to com- 
joſe the Inſtrument of Smelling ? For that this In- 


ment, which produces Smelling, is not below, 
ut at the top of the Noſtrils, appears from hence; 
tat in order to Smell, a drawing in of the Breath 


to Jbneceſlary, whereby the Particles of the Olfacto- 
nd i Matter being mingled with Air, muſt ſtrike 
nſt With ſome Force againſt the Papillous Tegument, 
ad, Joproduce the Senſe of Smelling : And every one 
et- tat holds his Breath, tho' never ſo little, can 
he Fully experience, that tho? any Smell be brought 


nder his Noſe, yet he is not affected with it, till 

tdraws in his Breath again. 

This Experiment ſeemed indeed too trifling and 

well known to be mention'd here; were it — 
N that 


— —᷑ͥ — 
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that a certain Learned and Ingenious Author had 
denied the ſame. From whence again, as above, 
in the Buſineſs of Taſting, the Weakneſs of all that 
is Humane does but too eaſily appear. 


ö a 


Sec r. VIII.  Conviftions from the foregoing 000 


vation. 


No w, can any one that is endued with Reaſon 
deny the wiſe Diſpoſitions of theſe Inſtruments fi 
namely, that ſince the OlfaRory Particles are con- 
vey'd by the Air, the Inſtruments of Smelling ar 
to be found exactly in the Place thro which the ie 


Air continually paſles and repaſſes on the account 1 
of Reſpiration ? That they are placed juſt over th c, 
Mouth to communicate to us, at the firſt, by thigh ,,; 
Senſe of Smelling, ſome Knowledge of the Quail ;; 
lities of Meat and Drink which we are about td 0 
uſe? That the Noſtrils are broader at the Bottom 5 
that they may receive ſo much more of the Ol 5, 
factory Particles; but narrower at the Top, to th dg 
End, that by the Compreſſion of thoſe Particle 9 
the Olfactory Membrane and Nerves may be th * 
more powerfully affected therewith ? 1 
2 

Scr. IX. The Senſe of Feeling. ( 

Be s1Dxs the forgoing Senſes, the Inſtruments « - 
which are all diſpoſed in their proper Places, then Mi 
is one more, which is called the Feeling, which 150Y bn 
a manner diſtributed throughout the whole Body bh 
eſpecially, if we underſtand thereby the Senſatiq; f m 
of Pain: But if we do not extend it any farthf I hun 
than to that Power or Faculty by which, when WY... 
touch any Bodies without us, we are enabled WY, 
diſcover the Roughneſs or Smoothneſs, the 80 bon 
dity or Fluidity, and other Qualities thereof, "We 


can only then ſuppoſe the Seat of this Senſe to 
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di in the Skin. Accordingly, we know that this lat- 

ve, ter is diſtinguiſhed in the Latin Tongue by the 

hat WW Word Taftus, or Touching; and that when we 

would mention the Senſation of Pain, we ex- 

4 preſs it by the Word Senſus, and not Tatftus Do- 
7.8. | 


Sect. X. The Inſtruments of Feeling. 


N ow that this laſt, that is to ſay the Touch, is 
only ſeated in the Skin, which is naked and ex- 
poſed to the Objects that are without us, is ſuf- 
ciently known to the Modern Anatomiſts; as 
o, that there is in the Skin a Diſpoſition and 
cContexture analogous to that of the Tongue, 
which the diligent Malpighi and others, find to con- 
iſt (beſides the Blood and other Veſſels) of Glands, 
each of which has a little Receptacle or Hole that 
Is open externally, and affords a Paſſage to the 
eat and Perſpiration : From whence it comes, 
that there ariſe outwardly from the ſaid Skin little 
tyramidal Protuberances, like Nipples, which are 
encompaſſed and faſten'd together by a Reti-for- 
_ Body lying betwen the Cutis and the Cu- 
Hula. | 

Theſe Papillæ or Nipples, are what have been 
oflate Years, and with great Appearance of Truth, 
counted the Inſtruments of Feeling, becauſe the 
Microſcopes ſeem to inform us that they ſpring 
tom the Nerves, the Branches of which are in- 
krted very thick in the Skin, and are more nume- 
tous in Proportion, than thoſe that run to the 
Muſcles or any other Parts, as the great De- 
criber of Nerves, Vieuſſent, has ſhewn in his 
treface concerning them. It is likewiſe plain 
tom hence, by the help of the Microſcope, that 
lice Papillous Protuberances make the upper _ 

| F11C 


| : 5 
280 Tbe Chriſtian Philoſopher. 
riſe in many Places, to the End, that it may be 
ſo much the more eaſily affected by the Contrad 
of External Bodies. 5 n 


$8 cw; XI, | Conviftions from the foregoing | Ob 


VAations. 


How uſeful now this Senſe of Feeling is to 
Mankind in numberleſs Caſes is ſufficiently known;Þ 
and the more, becauſe every one that wants it, is 
in many Accidents diſabled from preventing his 
Ruin; as has been found in one, who having lot 
the Senſe. of Feeling, together with Motion, on 
one ſide of the Body, and ſetting too cloſe to the 
Fire, was miſerably Burnt before he was in thi 
leaſt aware of it. Can then an Atheiſt ſay; tha ** 
he is not bound to be very thankful for ſo great 8” 
Benefit as this Faculty is, whereby he is immediate de 
ly made ſenſible of any violent Heat, and conſe b 
quently enabled to avoid the ſame and many otheſ 
Inconveniencies ? Or will he ſay, that it is WY ** 
ſimple and ignorant Cauſe that has beſtowed thif 
Senſe of Feeling not only upon one Man, but like 
wiſe upon all, and fixed it not in one only, buti 
all the Parts of the external Skin. = 


Scr. XII. The Fingers and Palms of the Hani 
have a more accute Senſe of Feeling than other Pari ; 
of the Body. | 


Is it without Deſign, that in thoſe Parts i 
which we explore and feel external Objects, thiſ 
Senſe is much more fine and tender than in tholf 
which we ſeldom uſe for that Purpoſe ; for it 500 
known to every one, that a Man feels more acc 


rately with the hollow or Palm of the Hand, 1 
the Tips or extream Parts of the Fingers, than = 


moſt other Places? 


an 
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And this is one of thoſe Reaſons from whence 
iis inferr d, that this Papillous Body which lies 
between the Skin and the upper Membrane is the 
cal Inſtrument of Feeling: Since it appears b 
experience (according to the Teſtimony of Mal. 
er ui, and after him of Bohnius, Bergerus, and 
cchers) that in thoſe places, namely, the Palm of 
the Hand and the Tops of the Fingers, which 
tbove other Parts are particularly uſeful in Feel- 
ng, there is likewiſe a greater Collection of theſe 
N ?atille or Protuberances, than in the other Parts of 

de Body, which are not ſo frequently uſed for that 

WY purpoſe. It is likewiſe obſerved by Bergerus, that 
bdeſe Papillæ are much more numerous, as well as 
ne, at the Tip of the Tongue, and in the Lips; 
ad that theſe Parts do feel more accurately, as 
t is neceſſary they ſhould, to the end, that 
bey may immediately diſcover when the Food is 

vo warm or prejudicial any other ways. 


: cr. XIII. Convictiont from what has been ſaid 
4 above, concerning all the External Senſen. 


Vr do now here intreat all ſuch as ſtill ſeem 
v doubt of the Wiſdom, Goodnefs and Power of 
oY their great Creator, yea, even the moſt unfortu- 

ute and obdurate Atheilts, in caſe they can or will 

rceive any kind of Inſtruction, that they would 
kriouſly conſider with us this wonderful Diſpo- 
ſtion and Structure of the Senſes, and the vaſt Ad- 
rntages accruing thereby, not only to one, but 
ren to all Men who are in Health: And then let 

Im ſay, whether they can till maintain with a 
mod EET that the Greatneſs and Good- 

es of Him that formed them, does not ſhine out 

8 brightly, yea, and more too in all theſe things, 

nan the skill of an Artificer in the Conſtruction of 

ny curious Machine. | Wo EIT. 
| When 
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When he conſiders that the Smell and the Tat 
do likewife ſerve to inform us not only of the goo 
and bad Qualities of our Food, but that the Plea 
fore which we find thereby excited in us, is an ir 
ducement to undergo this daily and continual la 
bour and trouble ot Eating and Drinking; wil he 
fay, that this happens by Chance, and that he j 
not at all indebted to Providence for all this 
That is to ſay, for ſuch noble Exhalations ane 
Perfumes that proceed from ſo many Plants, Herbs 
Flowers, Gums, Spices, and other Things; fo 
uch a variety of agreeable Taſts, which he dai 
enjoys from all thofe Eatables and Drinkables tha ait 
ſerve for Food and Refreſument to us. : 
Wherr he ſees that feveral Parts belonging to ou 


Bodies, ſuch as Bones, Nails, Hair, Teeth, 1 
far as they are naked, have no Senſation in them lor 
and yet our whole Body is encompaſs d exrernall li 
with a Covering and Skin which has the Facule o 
of making known to, and informing us of ever ere 
thing that does ſenſibly approach and touch it, ie 
he think ſuch a Structure as this is brought abo 


without any wiſe Deſign, and will not any intel 
gent Perſon think it unconceivable ? Zi 
When he conſiders, that the great Wonder 
the Sight enables him to contemplare the Sun, t 
Moon, and even thoſe Stars that are at an uncot 
ceiveable Diſtance from him ; and that this Sen 
is adapted to an Enquiry into the Magnitude a 
Motion of ſuch glorious Creatures, and to remal 
their Laws and Properties; that this Senſe of Se 
ing can impart to him the Knowledge of ma 
things that are out of the reach of all the oth 
Senſes ; that its Inſtruments are of ſo wonderf 
a Structure as has been already ſhewn':' That 
the end, that nothing may be wanting to rend 
this Senſe compleatly uſefu], the incommenſuraby 
ſpace of the Heavens is every where filled wi 
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Light: And particularly, that this Senſation 
hould not be produced in Men withour 
eaſure and Agreeableneſs, the unconceivable 
umber of Rays ot Light is divided into fo many 
nds, either of Figure or Motion, to repreſent 
pus all viſible Objects with the moſt pleaſing 
(olours. Can he till fancy, that there is no De- 
or Contrivance in all this; and that ſuch a 
wonderful Order and Regularity of every thing, 
nith reſpe& to each other, whereby the Light is 
us adapted to the Eye, and the Eye tothe Light, 
r all of em the reſult of Cauſes working together 
chout Order, and without Underflanding? Let 
n once again ask himſelf theſe Queſtions in his 
ot ſerious Retirement. | FA 

The rather, if he obſerves, that the Hearing 
norms us of the Motion and Percuſſion of Bodies; 
Wi which we oftentimes can get no Knowledge 
other Senfes ; no, not even by the Sight: That 
erefore, ſince the Light does only cauſe us to 
e ſuch Objects as are before us, the Rays of it 
nly moving in Right Lines; the Hearing warns 
of things that are round about us, and ſuch as 
r ſometimes even concealed from the Sight, be- 

aſe Sounds pals thro? all imaginable Curvities. 
Without this Senſe of Hearing, how great would 
e trouble be in communicating our Thoughts to 
ach other? What Inconveniencies would occur to 
ery one in Learning of Arts and Sciences, in 
lade, in Pleading and other Worldly Affairs ? 
Nov let one of the moſt conceited Philoſophers, 

ne of the moſt Strong Minds, in his own Opi- 
don, or rather one of the moſt to be lamented 
theiſts, tell us here, in caſe he had always want- 
one of his Senſes, for inſtance, thatof the Sight, 
tether, by the help of all his Philoſophy, he 
wud ever have known or learned what a 2 of 
| nt 
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Senſation that was, or how Men are affected wit 
that which we call Seeing. n „ bub 
Let him make known to us, ſince the. Bodily 
Inſtruments of all our Senſes are all e uall pr 
duced by, and do conſiſt of the ſame. - Wa 
ter, and other kinds of Food, how. it comes to 
paſs, that his Hand has not the Faculty of Seeing 
as well as his Eye; that his Foot does not hear as 
well as his Ear, altho' the Light and the Air may 
by made to fall upon thoſe Parts in the ſame F- 

ure and Motion. Can any one think, that their 

ifferent Forms produce ſuch Senſations? Let him 
then ſhew us how they do it : Let him examine his 
Meat and Drink after all imaginable Ways, and 
tell us the reaſon, why the ſame Bread in the Ears 
becomes an Inſtrument of Hearing, in the Tongue 
of N in the Noſe of Smelling, and in The 
Skin of Feeling: He muſt reſolve it all into the 
abſolute Will of that adorable Creator, who is un- 
fathomable in theſe his Ways, and who commu- 
nicates to out Souls the Knowledge of theſe thing 


in ſo wonderful a Manner. He muſt therefore be 


Rark Blind that does not diſcover Goo in all 


theſe Senſes. 
Is there no Deſign or End to be obſerved. in all 


this? Let then an unhappy Atheiſt tell us, if he had 
a mind to make himſelf or any other Perſon happy 
and had the Power to do it, whether he would 
not endow them with every one of the Facultics 
that are found in theſe Senſes : And in caſe. hef 
could have produced any thing like them, tho in 
a much lower degree of Perfection by his Skill and 
Ingenuity, whether he would not think it a very 
preat wrong done to him, if ſome Body, judging 0 
is Performance, ſhould not, or would not lee the 
Wiſdom and Contrivance of the Maker therein 
And can he ſtill remain inſenſible of his own B ind. 


neſs, who declines to acknowledge the ſame in ſo 
aſtoniſhing} 


———6ẽ —A[— — — —j—— D „„ 
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ztoniſbiriga Machine, ad rthat of Humane Bodies? 
WH The rather, whilſt he perceives; that in order to 
„der albeur | Senſes: ohmpleat and perſect, Air, 
ro: Light, Plants, Living Creatures, and che whole 
Wa WY Univerſe almoſt; muſb contribute: thereto, / — 
to It then the Contemplation of all this cannot in- 
ing duce him to acknowledge! his Maker's Goodneſs, 
and his own Obligations ou theſe Accounts, with 
the utmoſt Gratitude:; let him but conſider with 
himſelf in what a deplorable Condition he would 
ind himſelf and every thing beſides, if Mankind 
were deprived of theſe Effects of their Creator's 
Favour, which appear in all their Senſes: And let 
im for once ſuppoſe, that there was a Man who 


ars having none of theſe: External Senſes, did neither 
zue BY ve, Hears: Smell, Taft; or Fel. Now, tho' a Man 
* were always to live thus, even in good Health, 


could he ſufficiently: expreſs the Miſeries of ſuch a 
WT fate? He that rightly weighs it, would he not 
"BY rather with to be Dead, or to have never been 
bon, or even to have been a Stock or Stone, than 
wich he is but little better in ſuch a State? Now 
without this Mercy of God, the Miſery of every 
particular Perſon, would have been ſo great; to 
vhat ſhall we compare that of the vaſt Number 
Men, who together make up all the Nations of 
the Fatth, in caſe there were to be found upon ir 
b — Creatures, but Blind, Deaf, Iuſenſible, and 
0 forth ? | 

Have we then beſtowed upon ourſelyes theſe 
lerfections of the Senſes > No certainly. Has 
den mere Chance been able to do it? By 
o means; for Chance is diſpoſed to operate as 
rell one way as another; and yet we find, that 
ar the greater Part, yea, all ſound People, ate 
bor with all theſe Senſes, | 

Let therefore a miſerable Atheiſt confeſs, that 
It is not only ignorant, but that he muſt likewiſe 
Vol. 1, T ſor 


| 
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for ever remain ſo, 'vf'*the n= ii Which 
Senſes are produced, and do operate it us. K 
of them conſiſt in 4 NMorion uud Ipreflioh tha 
external Objects make upon us; all of thimiter 
ſiſt of a Motion and Famom of 'fome of the Patt 
of our Body; all of them conſiſt of Inſtrument 
produced by the ſame Meat and Drink and ac 
cording to the beſt Phitoſophy, nothing elſe bu 
a Motion of the ſame Matter can be underſtood t 
reſult from ſuch a Syſtem of Matter. 

Whence then proceed the various Concep 
tions which we find in ourſelves, upon d 


Hearing, Taſting, Smelling' and Feeling? "Muſt no 
then the Atheiſt, ſince there can be no other Sub ö 0 
terfuge, acknowledge here that there is ſomethin 
Immaterial in vs, which is the Cauſe thereof? LAY * 
it be ſo: But if it be Incorporeal, how d it © 
moved by ſomething that is Cotpore#l *' For theif | 
is nothing but Bodies and Motions,” both in thi 
Matters round about us, and in the Taſtrumen I * 
themſelves of our Senſes: Will he ſay chen, th © 
a Soul cannot be moved becauſe it is Incorporea Cc 
How then does it happen, that 4 Subſtanc 
which can neithet be moved, vor touched | * 
Bodies, is yet afte&ed by or through the Moti " 
of Bodies; and can Ste, Hear, Tiff, Smell ot Be © 
For that it is ſo in Fact, cannot be denyed. MY 
I think we need not uſe any farther Argument *: 
to drive an Atheiſt into a Confeſſion of his tot fa 
. And if he does not know how f 
theſe things come to pals, as his on Conſcien | % 
muſt convince him that he does not, how can L 
if he would be taken but for a tolerably: Wiſe May | ® 
pretend to maintain it for a Truth, that a Thiq | *! 
which he does not know how it happens, can 5 
N — by the neceſſary and ignorant Laws - 


are ; Let him. refle@t upon all theſe thi 
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Bat 1H All that we have alrcady ſaid concerning 
the Senles, be not ſufficient to convince hi:n, let 
us go one ſtep Farther,” arid ſhew, that even the 
Boands chemſelves, wirhin Which the extent of the 
Power of our outward Senſes is confined, do like- 
wife contribute ro make us more happy, than if 
they could be extended a great deal farther, as in 
this laft Age they are found to do, by the help of 
Arikcidf lan 7797 0 Te 3 

Ler us fuppoſe, that our Eyes had the Faculty 
of our Modern Microſcopes; it is true, that they 
would ſhew us a World of New Creatutes ; 2 
drop of Pepper-water, or Vinegar, and the Semi- 
nal Matter of Creatures, would appear like Ponds 
or Rivers full of Fiſh ; the Scum of ſtinking and 
8 like a Field full of Flowers and 
lants; the Mites in Cheeſe, like great hairy Spi- 
ders, and a thouſand other things in like Propor- 
tion; but it may be alſo no leſs eaſily con- 
ceived what a Loathing of many Things, which 
in themſelves are otherwiſe very good and uſeful, 
theſe Swarms of Iaſects would produce in us 
which perhaps would be more evident, if you ha 
ſeen as I have, how ſome People viewing the 
Mites in a piece of Cheeſe thro* a Microſcope, 
and upon one of theſe exceeding ſmall! Creatures 
falling off, ſuddenly ſnatch'd away their Hands, 
for fear it ſhould fall upon them, which, by reaſon 
of the Smalneſs of the Creature, excited a general 
Laughter in ſome of the Standers by; but in others, 
more grave Refle&ions on account of the Wiſdom 
Vang Pg. has been pleaſed' to conceal theſe 
things from the naked Eye of Ignorant and Fear- 
ful People: And yet to bleſs rhe Diſcoveries of 
| & Men by the Inventions of New Glaſſes, fo far 

Fats Tz, 1 VE That 


- 


hap „by ſeeing an Object ſo (mall in it 
nihe 


| Mi 
caſe they underſtood the Nature and , Foundation 
thereof? And would they judge N more 
a, mag- 
to ſo large a Size? When in the mean time 
all that their Sight could extend itſelf to, would | 
be contained within more narrow Bounds than that 
of a Grain of Sand ; nor would they be able to ſee 
any Objects plainly and diſtinctly, but ſuch as were 
at no farther Diſtance from their Eyes, thay one 
or two Inches: And as for all other things that Þ 
were more remote, ſuch as Men, Beaſts, Trees 
and Plants, to ſay nothing of the Sun, Moon and 
Stars, thoſe ſublime Creatures, they would either 
be entirely inviſible to them, or would appear at 
leaſt very confuſedly ; yea, if all this were ſd, and 
that the natural Sight could penetrate as far as the 
fineſt Microſcopes, none that have ever experienced 
the ſame can deny, but that, by the help of them, 


one may ſee Bodies compounded ofa thouſand little 


Particles ; and conſequently, that in order to ke 
every thing truly, — in its original or laſt Parts 
the Sight muſt be ſtill extended unconceivably far 
ther than ſuch Microſcopes have yet been able te 
carry it. | 

Now, on the other hand, ſuppoſe our Natura 
Eyes to be great Teleſcopes, like thoſe that have 
enabled us to obſerve ſo many new Stars in the 


Heavens, and make ſo many new Diſcoveries Yi 


the Sun, Moon and Stars, they would be ag! 


+ liable to this Inconvenience, that they would be 0 


very little uſe in ſeeing the Objects that ſurrounq; 


us, as they would likewiſe not a little obſtruct thi 
* * Contemplation of all other Objects upon the Earth 


becauly 
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becauſe they would ſee too muchof the Vapours and 
Exhalations continually riſing from the Ground, 
which, like 1 thick s, would hide every 
other viſible Matter; as is but too well known to 
ſuch as uſe theſe Inſtruments. 

Thus likewiſe, if the Senſe of Smelling ſhould 
be as acute and nice in Men, as it ſeems to be in 
ſome kinds of Hunting Dogs; no Perſon, no Crea- 
ure, could ever meet us; nor could we paſs by 
ic BY ay Footſteps of them without being ſtrongly a 
id BY feed with the Effluvia that proceed from them 
it BY ind we ſhould be forced to turn our Attention, tho 
ee BY never ſo much againſt our Wills; and tho? we ought 
to apply it to more exalted Objects, 1 ſay, 
ee ſhould be compelled fix it upon theſe con- 

temptible Matters. | 

In caſe the Tongue ſhould make us Taſte Food of 
the loweſt with ſavor, as high a Senſation as now 
the ſtrongeſt and fineſt Ragouts, or made Niſhes do 
produce; there need no tarther Proof to induce 
J cvery one to confeſs, that this alone would ſuffice 
o render ſuch Food very diſagreeable to us, after 
having uſed it but a few times. | 

Could the Hearing ſo nicely obſerve all its Sounds, 
is it is now found to do, when, by the help of 
the Long Tube, or Speaking Trumpet held to the 
Ear, any Body Whiſpers ſoftly into the Broad End 
of it ; how little Attention would People have for 
ſome Things? Certainly no more than we have 
when we find our ſelves in the midſt of confuſed 
Noiſe and Bawling of a great many Voices, or 
the loud Peais of Drums and Guns. They that 
have ever been witneſs of the Inconveniencies that 
vick People undergo by Hearing too acutely, will 
eaſily be convinced of this Truth. | 

If the Feeling were ſo tender and nice in all the 
Parts of the Body, as we find it in the moſt ſen- 


* 
0 
de 
v 
in 
n 
re 


T 3 muſt 


ible Places, and in the Membranes of the Eyes; 
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muſt we not own that we ſhoutd be very un 
„ind ſuffer 4 great deal of Pain tos —5 
Nack of the helf Fear 7 3 Me 50 oye * 
To conclude ; can any Body reflect upon ul 
this, without acknowledging therein the 'Good- 
neſs of his Maker, who has not only furniſhed him 
with ſuch noble Perfections, as are the external 
Senſes, for want of which, hewould not be better 
than a Stock; but who has likewiſe out of his | 
adorable Wiſdom, included theſe Powers within Ml - 
ſuch Bounds, without which they would have] 
been no other than burdenſome to us, and a per- 8 
petual Obſtruction in the attentive Contemplation 
of greater Matters? | | 5 
If it ſhould appear to ſome, that we have® 
dwelt longer upon this Subject than is perhaps 
agreeable to em, let them be pleaſed to remem- 
ber, that our Principal Deſign throughout thi 
whole Work, is to repreſent to Iuſidelt and Atheiſts, 
the Wiſdam and Goodneſs of their Creator, 
which ſhines out ſo brightly in the external Senſe 
of Men, and the unconceivable Faculties, off 
Properties thereof. | 
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mal Of the Union. of Soul and Body : Of the 
= a Imagination and Memory. 

18 6 ti e Aa 
„ . 
— Irc r. I. De Union of the Soul and Body unknown 
"Bo 10 45: Convittians from thence. 


tion 


wel OW Gnce each of theſe External Senſes do 

IN lead us up to the Soul; can there likewiſe 
2 be avy Perſon ſo unhappy, as truly to reflect upon 
hie J {bis Wonder, ſurpaſſing the Conception of all the 
! Fhiloſophers, this moſt aſtoniſhing Manner, after 
tor BY hich the Body is united to the Soul, withour 
"ed © being thereby convinced of theunexpreflible Power 

oi 


and Wiſdom of Him that made em? Qt Him, who 
has ſhewn himſelf in this, as well as in many other 
FF things, after a glorious Manner, both Wonderful 
ind Adorable ; who, whilſt He thus Works in 
Pays unfathomable by all Men, does likewiſe 
compell even his Enemies to be Witneſſes thereof. 
And tho? others may think that they can form 
any Notions thereof ; yet an Atheiſt muſt confeſs, 
that there is ſomething in it which is perfectly un- 
intelligible to him. | 
For ſuppoſe he ſhould boldly. maintain, that the 
I Corporeal Matter (in which, however, he can 
ew us nothing but Motion) has the Property of 
Thinking and Underſtahding ; let him tell us, and 
ew us, what Compoſition of Parts, what Force, 
what Swiftneſs, what Limits and Directions of 
Courſe, either according * right or croqked Lines, 
4 are 


. — 
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are canine ig 3 2 moved, to render it 
themaries Demonſtration: And we EI 
need to ask him, whether this ſurpaſles. his Un- 
detſtaoding. 1 A114 Gb 
Or, ſuppoſe alſo, that he ſhould, according to 
Reaſon and Experience, affirm, that his; Soll is 
Incorporeal ; let him ſhew us, how it comes to 
paſs, that a Soul being Immaterial in its Exiſtence, 
and which, according to all the Notions we are 
wont to form of it, can neither touch or be touch- 
ed by 'a Body, and yet can be affected by, vr 


through, or according to the Motion of the Body (for 
we ſhall not here — about the manner of it, 
a 


that being not neceſſary with reſpe& to Atheiſls) 


aud vice verſa, the Soul can affect and move the! 


Body, or at leaſt adminiſter Occafiqn thereto, 


which, for the foregoing Reaſons, we need not 


now ekamine : So that by its mere Will, the Bod 
being in good Health, the ſtrerching out the Hand, 
for inſtance, immediately follows; and if that 


Hand ſhould be burnt, the Soul imemdiately feels 


Pain. Now if all this were not as certainly known 
ro him, as the moſt certain thing in the World 


is, foraſmuch as he can be every minute con- 


vinced thereof, -by repeated Experiments, would 


not he be tempted to look upon ſo diſagreeing No- 
tions, and which have not the leaſt Analogy to] 
one another, as groſs Falſhoods and vain Con- 
ceptions of the Brain? Wherefore, whatever an 


Atheiſt may fancy to himſelf, the manner of the 
'Union of the Soul and Body muſt always remail 
unconceivable and unintelligible to him. 

Ry | know very well, in caſe we proceed no far- 


ther, that the great Diſagreement, concerning the 


manner in which the Body is moved by the Will, 


and which has gccaſion'd many Trea tiſes among 


* 


rea and Wiſe Men, muſt be lfe undevermine 
1 We 0 5 r a ? EY | = a 


\ 
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r by aus: But neither is this the Place, nor yet the 
. Time, e ſay any ching about it, ſince we only 
not il write for the Conpiction of Atheiſts ; whereas 
Ur- the others, howmuch ſoever they differ in their 
(Wl Opinions, do all agree in the Belief of a Gov, 


| is | Szcr. II. The Bound: of this Union. 


ce, T 41s Union of the Soul and Body is not onl 

arc Wl wonderful in itſelf, and in the manner in which it 
happens, but likewiſe in the Bounds and Limits 
which are preſcribed to it. We find it thus ,in the 
it Place, that the Soul does not operate by its MAW 


it, WY (however it be) upon our whole Body; or rather, 
ts) WY that our whole Body is not ſubjet# to the Soul in its Mo- 
the WY time, but only, as it ſhould ſeem, thoſe Parts that 


to, WA receive their Nerves from the Cerebelum and Back- 
not bone: Wherefore it is only our Arms, Hands, 
dy Legs, and all thoſe Members with which we are 
nd, Yd to act freely, that are moved according to 
hat te Pleaſure of the Soul; whilſt other Parts, which 
els EF Yhave their Nerves from the Cerebrum, and which. 


o only ſerve for Life and the Support thereof, 
is the Heart, the Arteries, the Stomach, the Bowel, 
LJ. do by no means obey the Will of the Soul, 
or, like the former, can be moved or ſtopt at 
Neaſuxe. | 
Secondly, Neither dees the Soul feel when every 
Part of the Body is acted upon or affected. Thus we 
id, that beſides the Hair and Nails, the Bones 
demſel ves are likewiſe inſenſible ; all which make 
| I'd a great Part of our Body: Not to mention 
hat the Lungs are known to waſte away in many 


ar-W Men without Pain; and that the Chirurgical Ob- 
the ſewations teach us, that the Subſtance of the 
i, hai may ſuffer very much, without communica- 


J's any Senſation thereof to the Soul. 1 
%%%. ĩ SH DLO v3 F E575 ECT, 
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Sc r. III. Convithigs from thens, 


: IN 


Can now a deplorable, Atheift think e has 
fo much cauſe to accuſe the Chriſtians of Creg 
lity, when he hears them make the following C 
cluſion from the above-mention'd Premiſes : Tha 
ſince no Body can juſtly aſcribe all this to mere 
Chance, working  indifterently onę way ag. wel 
as another, this is a true and convinging, Proof 


that it can by no meaus proceed from 2 neceſlar mc 
Series of Laws of Nature, always operating aki. 
one and the ſame manner, that the Soul eue 
have the aforeſaid Relation or Reſpect to the Body WI, 
Foraſmuch as the Wiſe Creator being deſirous tur 
convince. us all, that He neither operates b on 
Chance, nor is confined and determined by cer: 
rain neceſſary Laws, but freely, and according t 
his awn good Pleaſure, has render'd ſome Parts Mur 
the Body obedient to the Will of the Soul; ant 
cauſed others to move entirely independent there, 
upon; nevertheleſs, theſe laſt as well as the firſſi Ain 
are ſo far ſubjected to the Soul, at leaſt related ti Act 
it, that both the one and the other, ſo long as ti bs 
Soul remains united to the Body, but no longeſ IA 
are enabled to perform their Functions, and r Ie 
main without Corruption. = * 
And that Atheiſt that will hearken to Reaſo et 
ſeems particularly to be obliged to juſtifiea Chr vit 
ſtian in the aforeſaid Concluſion, ſince it is ju or 
thoſe Parts that ſerve for the ſupport of our Lig] © 
ſuch as the Heart, Stomach, and other Eura Jy, 
that are not only, not ſubmitted to our Will, bi Jy, 
moved unknown to it, by the Power ofthe Gre Jijz., 
Creator, that he may convince us of our B fig t 
pendance upon him. Whereas, on the contrar at 
the Motion of ſuch Members as the Tongue, Haudſ Frm, 


and the zeſt, are left to the Diſpoſition of Wi 
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wit, that they may ſerve to Acknowledge and 
„ W6lorify our Grear BenefaRor, likewiſe in our Bo- 
bs, which is whas He with ſo much Juſtice re- 


juires of us. | 
$2 cr. IV, The Imagination will Memory. 


TH RE would yet have been ſomething ill 
ranting to the Perfection of a Humane Creature; 
atwithſtanding this wonderful Union of the Soul 
nd Body, if we could not have exerciſed the Un- 
Jerſtanding and other Faculties of our Souls upon 
ich Objects only as are preſent or before us. Nor 
would our Judgments and Inferences or Deductions 
e been of much weight, if we could not have 

ompared preſent Things with any other paſt or 
ture. | 8 | 

How ſhould we have been able, for inſtance, to 
ure made any uſeful Diſcoveries about the Laws 
« the Sun's Motion, in caſe nothing thereof were 
hown to us beſides what we could learn from 
hings preſent 2 For as to thoſe that are abſent, 
uch as things paſt or to come; the external Sen- 
Fs, tho' they be the firſt Helps of Enquiring into 
l Bodily Matters, cannot inform us the leaſt there- 
of, Even the Hearing itſelf, which ſeems other- 
viſe to be in ſome meaſure adapted thereto, would 
jet be entirely unfit and uſeleſs to this Purpoſe, 
vithout the other Powers, of which we are now 
bout to Treat. 3 

Our Gracious Creator, in order to multiply his 
Vonders upon us, and to render us — — 
lappy, has been pleaſed to ſupply this Defe 
ikewiſe, and to lodge in us a Power of repreſent- 
ts to the Underſtanding, even 2 and 
U abſent Things. The firſt of theſe Faculties is 
umed by the Philoſophers, the Memory; the laſt, 


Whether 


* . 
- 


imagination. 
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* hether it he now that theſe owe their Origi 
to certain Motions of the Spjrits or Humour o 
Membranes,” produced by gur external Seeg 


Thoughts, and leaving behind them Traces aht 
Footſteps in the Brain, which give our Souls a 
occaſion to think after ſuch 2 manner, 33 ff ths 
things repreſented to the Imagination or Me. ory 
were really preſent ; Or whether there be any oe 
cauſe thereof; this is certainly. true, that the en: 
dowing Mankind with ſuch 3 Power, does fat en 
cęed the very wiſeſt Diſcoveries. And in caſe we 


were not aſſured thereof by Experience, who could N 
believe that it was poſſible for any Manto repreſent 11 
to himſelf things having no Exiſtence, as if the C 
were Exiſting ; Dead things as Living; and thuy 10 
ro render an Object as Preſent, which is eite 
Abſent, or even not Exiſting at allls??ʒõ _. | 1 
8 1 TER. oe 
5 
CONTEMPLATION XVL. Wi 
orm 


Of the Humane Paſſions or Inclinations, an 
3 briefly of Procreation, | 
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„ Sze r. R The Paſſions and Inclinati | 
M AN being thus bountifully furniſhed by thi 
* Goodneſs of his Creator with all the abovq 
mentioned Powers and Faculties, ſeemed to be place 
upon the higheſt degree of Happineſs. His inteligibſ 
Sul, united after ſo wonderful a manner to his Bog 

exerts its Conceptions and Judgment - upon 4 
Matters that occur to it; his external Senſes 1mpal 
to him the Knowledge of material Beings ; hi 


Jmagination and Memory repreſent to him 25 | 
3 8 f TTY * „ n 


6. . 
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king that is nt either paſt or to come; his 
att and © Arteries beat ; his Bowel,, and all his 
ocher Parts that ate neceſſary to Life do, by the 
Power of his Creator, continually diſcharge their 
functions, without giving him the leaſt trouble 
e aring the whole Courſe of his Life; the other 
5 limbs and Members are obedient to his Wil, 
wer aabling him to glorify his Maker with Thankfut- 
Me, and be uſeful to himſelf and his fellow 
Creatures. EDT UE 7 ee IEG 
Now this laſt might ſeem to be in ſome manner 
nconvenient to him, it being the only Motion 
hat can occaſion Trouble or Wearineſs to him. 
ut to the End, that he ſhould not faint nor be 
Wicouraged whillt he is promoting his own Ha 
ness, or that of others, who are dear to him; 
thas pleaſed the ſame Gracious God, not only 
s enable all the Powers of Man to be concurring 
bereto, but which is a greater and particular 
knefit, to be concurring therein with Pleaſure ; 
ad accordingly, to endow him with various 
bcdinations and Paſſions to ſtir him up to per- 
orm, with Zeal and Eagerneſs, all that is neceſ- 
iry for him to do. 
Thus we find in ourſelves a Deſire or Longing 
Wd Hope for that Good which we conſider as ap- 
voaching to us; and Jo), when we have obtained 
band Love towards it, when we are poſſeſſed of 
: And on the contrary, a Fear for approaching 
„bi; a Sorrow when it comes upon us; and Hate 
oY :czinſt the Cauſes that make ir keep the Poſ- 
eon of us. Now, not to give a Lift of their 
Names here; Can any Man contrive or invent 
barper Spurs to induce him to ſeek after that 
pal mich he eſteems good to himſelf, and thoſe 
hi dat are dear to him, and to avoid all that he 
der inks Evil > And how ſtrongly a Man can be ex- 
zin ded thereby, daily Experience teaches us 2 
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Fot were there n Go chat directed every 
thing according to his Frovidence; how comes it 
to paſs that Men (whole Bodies and all the Hu- 
nours thereof axe mate out of the ſame Food, 
and therefore conſiſt af the ſame Matter) do yet, 
in caſes 'where the Intereſt of Humane Society re- 
quires, differ ſo much from one another, in their 
paſſions and Inclinations;; inſamuch, that each of 
em do with Pleaſure embrace ſome particular Bu- 
ineſs (with a view to their own Eaſe and Advan- 
age) in order to pleaſe and profit their Fellow 

Creatures? „ ts te | 
Now ſince no. Man's Life is long enough, nor 
10 Bodys Opportunity or Power great enough to 
provide every thing * himſelf neceſſary to his 
dupport and well Being; Can we not herein diſco- 
rer a Pravidential Direction, to: render Men A(- 
ting and Helpful to each other in their particu- 
lar Wants, that each one, out of Choice and Incli- 
nation, is driven on, even, tho' his own Gain be 
chiefly in view, to concur, as far as in him lies, 
thereto? Thus it happens in our Fancies to par- 
ticular Studies; one finds himſelf inclined to that 
of Divinity; another to the Knowledge of Laws 
and Cuſtoms; a third to Phyſick; a fourth to an 
Enquiry into the Nature and Works of God; 
others, to the reading of the Tranſactions and 
Revolutions that have happen d to the World in 
ſormer Ages, in order to apply that Knowledge to 
tie Prudent Conduct of Affaits in their oẽen Time. 
Many again find themſelves inclined to quite other 
dorts of Employments; ſuch as don't ſo much 
cre for a Speculative Life, take more pleaſure in 
Trades and Merchandizing, which likewiſe they 
make Choice of according to their different Paſ- 
ſons and Humours. Others betake themſelves to 
the ſeveral Arts of Painting, Building, and to 
| — '* . : Dn 
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Manufactures, of which lie wiſe the Rinde unt 


=_ Different and ag op BE 22 arty e 
Can any _ now | t is che 
mere Chance, that 


their Structure 


reaſon of the Similitude 


00d, 
one ſhould ſeem to — nothing but an Identity 
charge their Affairs and Fun- 


of Inclinations, do di 
ctions ſo variouſly ? And as ſtrange 


caſe all of them were inclined to the ſdme thing, 
for inſtance, if every Scholar ſhould bg ee | 


ſelf to the ſame Studie in 
the yu Wares, every 


craft, there would not only be à Failure, but likes 


„ every Merchant 
Ar 


wiſe an entire Deprivation of the Eaſe and Con- 


venience of the whole World. 


SECT, III. The Agreement of the Inclination and © 


Paſſions, f 


A AIxs x all this, a miſerable Philoſopher that 


apprehends nothing more than to be forced to ac- 
knowledge a Supreme Director of all Thing and 
— to meet with an undoubted Puniſh» 
ment 


Evaſion, namely, that we are taught by 


ence, that ſuch a great Difference of Paſſions are 


innate, and brought into the World with all 

Men; and therefore, that they only flow 

the particular Contexture of Bodies, @c. 
But to convince theſe Perſons that this, and 

every thing beſides, is rather the effect of a. wiſe 


Dire&ion, than of mere Chance or ignorant Laws | 
of Nature; let them go a little farther with us 


and ask themſelves the following Queſtion ; = 


Calc 


05 
reſult. of 
— — All of whom, by 


as this may 
. to every one at the firſt view, yet does not 

xperience teach us, that tis of abſolute neceſſity 
to all Mankind that it ſhould be thus? And'in 


titcer ib the ſame Handi: 


or his Blaſphemy and Atheiſtical Behaviour, 
would endeavour to object this 1 and 


A — 
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caſe this variety of Paſſions does proceed only 
trom the Structure of Men, how comes it, that 
the contrary has place where the diverſity of Incli- 
nations Would be hurtful to the Publick ? Why 
have all Men living one and the ſame Deſire to eat 
their Food with Pleaſure > Why are all Men, and 
eren all other Living Creatures, hurried on with 
the ſame, and ſometimes ungovernable Paſſions, to 
Generation or Procreation ? And laſtly ; Why have 
8 the ſame Love to their Children? | 
ertainly no Body will deny that unleſs theſe 
Paſſions were found to be alike in all Men, and in 


J ciſe there were room here for ſo great a Diſagree- 


ment as in the others ; or, to carry on the ſame 
Compariſon, if the Deſire towards Food were on- 
ly found in a few Perſons, Food itſelf would be no 
otherways uſed by many, than as a Medicine 


J :gainſt that Death which was to be the Conſe- 


quence of an unſatisfied Hunger. Now, with 


1 how much Averſion and Loathing this happens in 


nany, even where the Diſtemper renders it moſt 
eceſſary, is ſufficiently known, and from thence 
u eaſily infer d, that many People; abſtaining too 
long from the uſe of Food, loſe the Powers 
nd Faculties of Digeſtion. If likewiſe there 
were as few inclinable to Generation, as we 
ke there are, who chooſe the ſame way of Living 
ad Employments, muſt it not be confeſſed that 
the World would be foon Naked and Diſpeopled ? 

Again, if the Lave'of Parents to their Children 
vere ſo uncommon, as the Inclination of Men to 
me and the ſame Trade or Calling, how many 
poor Creatures juft born, would for want of Ne- 
ceſſaries, meet the End of their Lives almoſt as 
oon as the Beginning? 

And to conclude the whole with one word, Let 
n obdurate Atheiſt put this Queſtion to himſelf, 
ind Anſwer if he can: Whether he does not 

Vol. I. U therein 


zo Tn 
therein diſcover the 105 75 reat Diredtot 
And whether he cap, with an entire * 
and, without being 1 by his own Con 

e, affirm, that it appears to him to be meg 
0 y aecidenral, thr th t ere 1 found nd a Variety of la- e 
e 


clinations in No re ſuch a;variety is uſeful Ml un 
to Mankin of. on the contrary, that the Jnclic Wl 7 
nations and Paſſ i008 ye there only uniform where Ml |; 

fary; and Be th 


ſuch a Yuiormiry, Bilge 


greement . woul Deſolate the Ml 
rg Earth ? At ht ic il dy us, whether, ge 
if he were to have regulated theſe things i for the N 
good of the World, and with the ut e 
he Sou have fallen upon a better en 10 

„ 

ster W. N. Love of our c 0 

ph 

W. AT neceſſity can be deduced from any n4-| | mM 
tural and ignorant Cauſe, from whence it ie 
follow, that all Men feel ſuch an over-ruling Incl ic 
nation towards the Country in which they to th 
born? And how is it poſe, thar the cold, 1 N 
ren, Northern Parts of the World, where " 
a great Part of the Winter is nothing but a d J 
Darkneſs, ſhould not yet be Nl of pins 2 
Inhabitants; or, that — ſhould not yet he 
betaken themſelves | to the fine Southern G 
tries, where the Air is milder, and all the Necel- u 
ſaries and Refreſhments of Life more ple 1 
before now; and, which is more, that many Men . 
after having taſted the Pleaſure of latter, ſhall BY 
yet freely return to the former: 1 5, * — can 00 
this be accounted for, without reſol it intothe 14 
Will of the Great Director, that Men ſhould like- I 


wiſc inhabit even ſuch Parts of this lobe ? 


* whe ster. du 
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Ir this be not ſufficient to cy ince our Atheiſt, 
et him conſider in the 3 e; Whether he can, 
won his Principles, accoumt for that dreadful 
Thirſt aftet Honour and Glory, Which a Ages 
have beheld with Amazement, in the Actions of 
weir Heroes; and which hurries Men on; and 
nakes them run headlong into the greateſt” Dan- 
gets, yea, even Denth itſelf, to which Humane 
Nature has the greateſt Avetſion.' n. 

Not to mention thoſe whiom their Wants oblige 
o follow the War, can any onereffe&, without 
wondering, that Great Men and Il{uſtrious Perſons 
(scho are otherwiſe in a Condition to enjoy allthe 
I Pleaſure of the World in Plenty, and at leaſt, to 

e an eaſie Death in a good Old Age) ſhould 

6 BY jct expoſe themſelves with ſo much Zeal and Bra- 
i BY icry ro the innttmerable Dangers of War, where 
are BY they daily, and by a terrible Experience, find that 

bit to fall to others, which to Morrow, or per- 
BY hips ſooner, may be theirs ; alſo of being Main, 
wal BY c at leaſt tender d miſerable all the reſt” of "their 

BY Lives, by their Wounds and Loſs of their Limbs. 

Now, to-aſcribe the Cauſe” of ſuch a noble 
Courage and Bravety to mere Chance, is 4 very 
grateful and unworthy Treatment of tho ſe great 
Men, whoſe Wiſdom has not given the World leſs 
natter of Admiration, than their Courage. 
Lo deduce it from Stronger Paſſions, is likewiſe 
vt poſſible, as we have already ſhown, becaufe 
the fear of Death, provided that they may live 
FF vithour Shame or Miſety, is the ſtrongeſt of 
kamons in all Men whatfoevet. What Reaſon 

den can be thought of for all this, ſave only the 
. "preme Will of the great Directer of all things? 
Vho has infuſed into the Souls of ſome Men, 

U 2 whom 


11 
. 
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Nature, unable to propoſe to itſelf the lea 
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whom his Providence has marked out for great 
Events, the right Principles of a true Generoſity 
and Courage; letting them ſee that he has choſe 
them out of an infinite number ot other Perſons, 
and laid this Obligation upon them of oppoſing 
Tyranny and Abſolute Power, and of reſtoting to 
their own Country, and to their Friends and Al- 


lies, thoſe deareſt Bleſſings of Religion and L. 


berty, even at the hazard of their own Lives 
And who again has made others, i tho* they pro- 
poſed to themſelves no other End than the grati- 
tying their own Lclinations, or at leaſt, acquiring 
iches and Glory, like many of the Heathens, to 
deſpiſe Death andi Danger in a moſt unconceiy- 
able manner ; whexeby he he has compelled them, 
tho' inſenſibſe thereof, to be ſubſervient to his 
Providence and dorable Purpoſes. . 


Sr. VI. Convittions from the foregaing 
| | Obſervations. „obe 
Lor him that has hitherto doubted of God's 

Government, ſeriouſly refle& upon this, Great 

Wonder, and ſee whether he can deduce that which 

he finds true by Experience, of the Courſe of theſe 

Paſſions and Inclinations in Mankind, from. an ac- 

cidental Concurrence of Nerves or Fibres, or Hu: 

mours of the Boch; or from any Laws of a 1 

ſign in all its Works; And then tell us how it cin 

come to paſs, that pen fg Principles, theſe 

Functions ſo neceſſary and uſeful to humane Kind, 

and at the ſame time ſo wonderful too, can be 

conſtantly diſcharged; and that in all Ages the 
ſame Steadineſs and Uniformity has appeared 
therein, which can never be applicd or attributed 
to mere Chance ? | 
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SECT. VII. 70 Defire of Procreation. 


Can any Body avoid ſeeing from all that has 
been ſaid, that the Inclinations inherent in Mens 
Minds, as cotrupt as they be, and applied often 
to wrong Objects, owe their Origin ro ſomething 
more that Humane Wiſdom >? Which having 
thought fit to render them ſubſervient to his great 
Purpoſes, cauſes them to prevail over all Obſtru- 
ctions; to which end, he has vouchſaſed to qua- 
like the moſt Bitter things, which in their own 
Nature can produce nothing but Averſion and 
Terror with the moſt deſirable Charms, and to 
render them, as I may ſay, Palatable, with an 
agreeable Sauce to incline our Paſſions thereto, not- 
withſtanding all the aforeſaid Impediments ; and 
to the end, that we may put this paſt all doubt, 
let the Atheiſt, beſides what we have juſt now 
ſaid, about the Contempt of Datigers ; let him, I 
lay, turn his Eyes with us upon that Inelination 
which Men feel in themſelves towards Procre- 
ation, 

Now if it were not the Will of the great Di- 
reor of all Things, that the Race of Men, which 
would otherwiſe end in each Individual, and be 
quite extin& with the Life of one Man only, ſhou!d 
be ſupported in their Poſterity ; How happens it 
that all Living Creatures are hurried thereto with 
a Paſſion exceeding all others? But to proceed far- 
ther, How is it conceivable, when in the bearing 
and bringing forth of Children, Women do not on- 
ly undergo ſo much Trouble and Pain, but fre- 
quently viſible Danger of Death, that there ſhould 
be one only to be found, that would venture the 
ſame a Second time after having once made the 
terrible Experiment ? I ſay, how comes all this 
tO paſs, if it had not pleaſed the great Creator to 

3 confirm 
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confirm the Words which he ſpake iu the begin- 
ning of the World, Ger. i. 28. Be jrnitful, and mul. 
tiply, and repleniſh the, Earth. And thus to ſuppert 
the Truth of them by a never-tailing Experience, 
In yain do we ſeek ſor other Reaſans thereof, nor 
can any thing ſeem; more unreaſquable thaw. to 
aſcribe this to Chance ar ignorant Cauſes, eſpe- 
cially if we weigh the following Circumſtances: 
Can any one imagine, that it is without Deſigu, that 
there ſhould be made juſt two ſorts of Perſons 


in every thing alike to each ather, and different | 
only in thaſe Parts that are required for Geneti- 
tion; and that, beſides theſe two, we know: well 


enough, that there was never any third 2; -/: | 
Szcr. VIII. Hy we have not treated more full 


and minute ly wpor the Buſineſs of Generation. | 


Wuovzx reads this will perhaps think it ; 


ſtrange that we have not ſpoken more largely | 


concerning the Affair of Procreatian, ſince the Pro- 
vidence, Wiſdom and Power of the great Creator 
ſhines forth ſo irreſiſtably and glaringly in that 
whole Matter. But they may be pleaſed to know. 
that the ſame Reaſons that made us keep ſilence, 
or {peak ſparingly upon many other of the forego* | 
ing Sujects, ſuch as the manner aſter which th 
Separation of the Humours is made, the - Tumi- 


faction or ſwelling. of the Muſcles ; the Uſes of 
the external Senſes, -. the Limits of the ſo called 
Senſorium Commune, and many more, haye induged 
us likewiſe to ohſerve the fame Caution here; vi 
becauſe the Truth has not yet been confirmed by 
Experiments in ſo ſure a manner, but that there 
ſill remain a great Variety and Difference in Opi- 
_ among the moſt learned Men concerning 
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— into Nature) which, by the help of Micro- 
copes are diſcover d in Semine no, of all 
Creatures that have been hitherto examined: 
Whether it be to be found in the Eggs of the Fe- 
males, as others pretend; or laſtly, whether it be 
that the Coition of both the Sexes is neceſſarily re- 
quired to the Formation of this Stamer ; all which 
we do not pretend to determine here: This is 
however ſure enough, and after ſo many Enquiries, 
is received by all the Modern Philoſophers, that 
all Living Creatures whatever proceed a Sta- 
men or Principle, in which the Limbs and Mem- 
bers of the Body are folded and wound up as it 
were in 4 Ball of Thread; which by the Ope- 
ration of Adventitious Matter and Humours are 
fil d up and unfolded, till the Structure of all the 
parts have the Magnitude of a full grown Body. 
In order to be convinced thereof, the Reader may 
conſult the Obſervations of the great Harvey, both 
upon Men and Beaſts, both the N or ſuch 
28 bring forth their Young alive, and the Oviparous, 
or thoſe that lay Eggs, in his Book de Generatione 
Animalium. And after him the accurate - ghi, 
in the Experiments he makes upon the Hatching of 
an Egg, and the Formation of a Chicken in the Egg. 

Thus we find tho firſt of thoſe ſpeaking of it in 
his 15th Exercitation ; That the Stamen, to the beſt 
of bis Knowledge, before he had obſeryed it, was ac- 


mounted by no Body to be the firſt Origin of the Chicken. 
U 4 And 
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And Malpighi ſpeaks of it in the following manner, 
Wherefore it muſt be ouned that the Stamen of a Chicken 
is already in the Egg before the Hatthing; and iber: 
fore muſt have proceeded from a Higher Cauſe after the 
Same manner, as in the Eggs of Plants, Thus he 
makes an entire Analogy between the Stamina of 
Living Creatures and the Seeds of Plants: In which 
laſt he is likewiſe wont, for the ſame Reaſon,” to 
mention ſome Parts by the Name of the Uterus, 
Placenta, and the like, which are only-proper' to 
Living Creatures. | ne 
It ſhall ſuffice here, to have quoted thoſe two 
great Men for the Confirmation of the Truth of 
what has been before- mention d, ſince they ſeem 
to have been the firſt Diſcoverers thereof: 
And ſince all the Great Naturaliſts of this Age 
have been convinced thereby, and by their 
own further Experiments, that the Beginning of all 


Creatures conſiſt in a Stamen, as may be ſhewn | 
in numberleſs Places of their Writings, which thoſe 


that pleaſe may have recourſe to. 


I would have been ſomething more particular j 
upon this Subject here, which ſeems to be the 
proper Place for handling it: But foraſmuch as } 
the encreaſe and growth of Animals from theſe | 
little Stamma, may receive a great Light from — | 


of Plants, which may be found in every Seed 


Ichuſe rather to refer my Reader to Contempla- | 
tion XXIII. where I expreſly treat of that Subject; 
or rather to the Obſervations upon Plants, of thoſe | 
famous Philoſophers Meſſieurs Grew and Malpight, | 
where he may find Experiments enough, to ſhew | 
that a Plant is produced from a Stamen, and a li- 
ving Creature from a like Stamen; or, to ſpeak in 
their uſual Language, is unfolded, as we fee in a 
Silk-worm, where the Butterfly comes out of the 
Aurelia, in which laſt all the Parts of the Butter- 
fly are involved or roll'd up. See Malpighi de * a 

nd | 
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And ſince we have already an Experimental 
Certainty, that a Male and Female Creature are 
neceſlary toward the Procreation of another of the 
like Species; I leave it to thoſe that have the Op- 
rortunity of carrying their Enquiries farther, 
what is performed by each of em in particular, 
towards Generation; as likewiſe, whether in the 
Egg of a Female, the ſolid Parts of the Stamen 
ot the future Creature are to be found; and whe- 
ther it be impregnated and vivifyed by the Semen 
Maſculinum, and brought into Motion agreeable to 
the Laws of the Seminal Matter. 

This ſeems to have acquired ſume degree of 
Probality ; foraſmuch as we know that the Body 
of a Man does not only conſiſt of Solid and 
Fluid Parts, but is likewiſe endowed with certain 
Laws, purſuant to which all the Parts are moved ; 
ſo that thereby the ſame Bread, which at firſt ac- 
cording to the Laws to which *twas Subject in the 
Plant, was Wheat or Rye, being afterwards eaten 
by a Pullet, does, according to other Laws, be- 
come Pullets Fleſh, and finally this Pullet being 
Again Converted into Humane Food, becomes the 
Fleſh of a Man : and ſo in other Caſes. 

This might cauſe ſome Suſpicions, whether 
that which is diſcover'd by the help of a Micro- 
ſcope in Semine Maſculino (which the accurate Ver- 
bejen, Part II. p. 69. aſſerts to be Particles put in 
Motion, and not the Stamina of Living Creatures) 
may not be that Matter, which, according to 
the Laws that the great Creator of all Things has 
produced in every particular Man and Beaſt, be- 
ng put into Motion (and like Fire that kindles 
other Matters, or Yeaſt that ferments other Li- 
quors, and moves them according to its own 
Laws) does propagate and maintain the Laws of 
the required Motions in other Subſtances : Where- 
upon the Qbſeryation of Mr. Hartſater, as related 


by 
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by the ſaid Verbeyen, are very remarkable; m 9 
— thereby, that this mov d Matter in r 19! 
Maſculino, does preſerve its Motion ſome Hburs 5 
the Cold, but in the Heat it ſoon diſappeats Tf ne 
ſeems better to agree with Particles tliat evapotite ot 
with Warmth, than with Animalcula, which Uu +! 
ally ſtand in need of it, and are firſt produced dy L 
Warmth ; at leaſt, if we ſuppoſe theſe Particle © 
to be diveſted of Animal Lite, and to be on 
Matter put into Motion, this abſurd Conſequetet '% 
may be prevented, namely, that in the Semine Ma. ne 
culino of every Creature, there muſt be a thouſand dri 
loſt for one that comes to good. | ftu 

Experience does likewiſe ſeem to confirm the der 


ſaid Hypotheſis (that from the Female proceeds 
the Matter, and from the Male the Particles that 
propagate the Laws of Motion therein) foraſ. 
much as a Mule is produced from the' Coition of 
a Horſe and an Aſs ; and ſo in other Mixturesof 
different Species. The above-mention'd Mr. Ver 
beyen, p. 71. may be conſulted hereupon. But this 
may ſuffice for Probabilities, ſince, as far as'T 
know, no Body has yet been able to give us'an 


entire Deciſion of this Matter. = 
| | 14 uc 

Sr cr. X. Convictiont from the foregoing O- Wl” 
| ſervations. | 5 


O xr v foraſmuch as it is now found to be ex. 
3 true in almoſt all kinds of Plants and 
iving Creatures, that have been enquired — 
that the former have their Origin in 4 Seed, and 
the latter in Stamina; but none from meer accl- | 
dental Cauſes, as Corruption and the like, I can - 
not upon this occaſion forbear entreating the un- 
happy Atheiſt, if any Convictions will yet ſatisfy } 
him, that he would be pleaſed ſeriouſly to te- 


flect on all theſe things by himſelf, and then pto- 
nounce | 
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ounce, Whether mere Chance, or other Cauſes ig- 
norant of What they did, when they thus acted, 
could produce all theſe F amm of Men (not to 
nention here the Seeds of Plants and of 
other Creatures) with ſo much Art and in ſo great 
Number; and could inſert and fold up all the 
Limbs and Joints of ſuch a wonderful Machine, 
5 is the Humane Body, in ſo nice and accurate 
z manner, that the ſame ſhould be fill'd up and 
nouriſhed by Juices, or (to uſe the common Tech- 
tical Word) having expanded or infolded it, would 
bring this Body into ſuch a Diſpoſition and Stru- 
ture as is neceſſary for ſo many great Purpoſes 
for which it is formed. 
The Atheiſt cannot be ignorant how many 
that Learned Men have openly acknowledged in their 
Writings, the Almighty Power of the great Crea- 
» of I tor, upon enquiring into theſe his wonderful Works 
gend Productions of Men, Beaſts and Plants from 
uch ſeeming inconſiderable and contemptible Sa- 
nina. Now then one of theſe two things muſt. be 
rue; either that it is a certain and undeniable 
Demonſtration of a God; or that ſo many famous 
Men, are utterly ignorant wherein the Strength of 
ch LI conſi —— are yore hag -; ac- 
counted compleat F/; es. or Whim if not 
1 nere Fools. "T his laſt muſt; be aſſerted by the 
WF Atheiſt concerning moſt ofthe famous Undertakings 
ex- o the late Age, or elſe he muſt abandon his un- 
nd I happy Principles: Let him therefore conſider with 
himſelf, for what he himſelf muſt paſs, with all 
nd Wl tional and Equitable Perſons, 


fy | Scr. 
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SECT. XI. Several Difficulties removed, o 


Nov that a Samen, which perhaps at firſt con- 
tained nothing more than the Quantity of a little _ 
Grain of Sand, and perhaps leſs, can be unfolded 15 
or expanded to the Magnitude of a Humane Body 
of Six Foot long, a Mathematician will freely, q0 
and even an Atheiſt himſelf, if he underſtands any 
thing of the Mathematicks, muſt confeſs, Burk 
foraſmuch as others, and even ſome well-mean- 
ing Chriſtians, cannot eaſily conceive this great 
Expanſion of ſuch a ſmall Samen, and may there. 


fore think it impoſſible, it ſeems proper and uſe- % 
fal too, to remove this Difficulty, by ſhewing the] * 
poſſibility thereof. Lan 
Let it therefore be ſuppoſed te 
I, That the Divine Power can divide a deter- kof 
minate eK of Matter (for inſtance, a little V 
Grain of Sand, or any thing leſs) into fo many | | 
Parts, and more than any Man can expreſs by af * 
definite Number. No Body can deny this; and 5 
even an Atheiſt muſt acknowledge, that in reſpedſ 1 
to this Grain of Sand, ſuch a Diviſion or Sepata- — 
tion of Parts does neither include a Contradiction, © 
nor any Impoſſibility in itſelf. = 10 
II. That a Foot being divided into ten Parts, 1 
each of thoſe Parts may contain a hundred Grains : : 
of Sand; which many other do admit with us. Bl. 
III. That the Body of a Maa which is Six Foot. a 
high, may be ſuppoſed to contain in it Six Cubi- 8 
cal Feet; which, allowing for the Cavities therein, x 
may be a pretty juſt Calculation. - 


VI. Now fince 100 Sands do compoſe the | of 
tenth Part of a Foot in length, which we will p,, 


here call an Inch, and ten ſuch Inches in a Foot, ox 
a thouſand Sands will go to the length of one 65 
Foot; and conſequently (ſuppoſing for convenience * 


ſake 
5 
7 
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e, the Sands to be ſo many little Cubes 
,000,000,000 or (to expreſs this Number with 
nore Brevity, or the Unite with nine Cyphers) 10? 
nds do compoſe one Cubical Foot, which be- 
ng multiplied by Six, makes the whole number 
ded i Sands, that may be contained in a Humane Bo- 
(yot Six Foot in length, amount to 6, ooo, ooo, ooo, 
ir 60? from whence it appears, that in caſe ſuch a 
aa $:men, no bigger than a ſmall Grain of Sand, 
were divided into 6,000,400,000,0t Parts, in each 
hace of a Sand in this Body one Particle of the 
id Sand might be placed. 
V. Now to proceed further, ſince it appears 
"WW rom the XX VI. Contemplation, F. 16. of Mr. 
Luwenhoek, that „, of the length of a Sand, is 
the utmolt that can be diſtinguiſhed by a Micro- 
kope ; to the end, that we may not take any 
Wl Quantity that may not be juſtly ſuſpected of not 
beg diſtin&ly Viſible; let us take the is of this 
agth; ſo then 1 .., of a Sands length is in- 
Y capable of being diſtinctly viewed by any Micro- 
kope, Since then there go 10 of | ſuch Par- 
des into the Compoſition of one Sand, there 
WJ vill be 6029 of ſuch little Cubical Spaces in a Hu- 
nne Body of Six Foot in length; but by rea- 
re cn of their Smallneſs, they will be undiltinguiſh- 
: ble, even with the beſt Microſcopes. 
Nov if we ſuppoſe that in each of theſe ſmall 
IF paces, there be a Million of Parts in one Sand, 
bi. "cre will go to the Compoſition of the aforemen- 
JJ 10nd Body 60“ of the like Particles of Sand. 
= VI Now in caſe the Samen of a Man, which 
che de have ſuppoſed to be as big as a ſingle Grain 
vill Sand, were divided into ſo many, or into 60% 
of bers; its Parts may be fo diſpoſed and expanded, 
dne, fiat in each ſmall Space of a Humane Body of 
ce "x Foot in length (which Parts, by reaſon of their 
ke mallneſs, have not yet been able to be diſtin- 
1 guiſhed 
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guiſhed by the fineſt Mictoſoope) there tay! vw Ml the 
contained a Million of ſuch Particles of Say! 
And ſince the Interſtices between the Patrietesbs Ml at 
the Stamen are yet ſo much ſmaller than che afole. ! 
ſaid little Spaces, they will be yer ſeſs viſidle cho: b 
Microſcope, and conſequently almoſt in viſible tothe 
naked Eye; certainly in no manner diſtinguiſhabi 
VII. And thus it appears to be poſſible, that 
ſuch a ſmall Stamen, no bigger than a Sand, may 


be expanded and brought to the Analogous Com- Ml 1 
poſition of a Humane Body of Six Foot long; Ml fn 
which Body, in its whole Matter, did not'con- 0 
rain more than the quantity of this fingle Sand, iel 
yet in ſuch a manner, that there was not one vi- No 
ble Place therein ſo ſmall, in which there wert e 
not contained more than a Million of Particles of Cul 
this little Stamen: Between all which Particles, Ml ** 
there were ſtill remaining ſo many Interſtices orVa- 69 
cuities, that this Body, which, by reaſon of its ö 
Lightneſs, might be deemed little more than 4 vas 
Shadow, can be ſo filled with flowing and ad ven- © t 
titious Parts fixing themſelves in theſe Interftices, MI | 
and Cloathing as it were the Parts of this Sm bro 
that it at laſt attains to the Weight and Size of "I bed 
a Common Body of a full grown Man. #49 

VIII. And to the end, that no Body may de n 
ſurpriſed at theſe minute Diviſions of the quan hoy 


of a Grain of Sand, he will find in Profeſſor Neils 
TIntroduSion, p. 5. ſomething that may appear much 
more wonderful to him, of which however; the 
Poſſibility is there demonſtrated ; wiz. how not 
only a Body of Six Foot in length, but even that I 
vnmeaſurable Space) containing in its Cireum- 
ference the Starry Heavens; or even a much 
larger, if you pleaſe, may be filled and 'obſcured ; 
by the Duſt of one ſingle Grain of Sand, after ſacl Y 
a manner, that not ſo much as a Ray of Light, 
tho never ſo fine, ſhall be able to paſs — ; 


JW Millions of Parts; 
be Smallneſs of one of the Particles of Light, that 
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he Parts of that Sand: Imagine then how far this 
ſurpaſſes all chat we haye 


9 l . 


To demonſtrate this very briefly here, you will 
ind in the juſt now mention d Contemplation, that 
Cubical Inch of Candle-Tallow, does emit or 
jield the Number of 269617040" Parts of Light. 
Now, according to Numb. IV. here above, there 
ue 1000, ooo Sands in the quantity of ſuch a 
Cubical Inch, and conſequently there proceed from 
particle of Tallow, of the bigneſs of one Sand 
169617040" Parts of Light. , 

And according to Numb. VI. the Stamen that 
was like wiſe of the ſize of a Sand, was ſuppoſed 
to be divided into o Parts. | 

By which number of the like Particles, which 
oceed from the quantity of a Sand, or are divi- 
ted into 269617040 Parts, there will proceed 


6536173 with à little Fraction; From hence 


t appears, that each little Particle of this Stamen, 


bow ſmall ſoe ver it may be (to take à round num- 


bet) may be Kill divided into 44, and very near 
before hang] them arrive 2 


continually flows from a Burning - Candle. 

Now / that theſe exceeding ſmall Particles are not 
unneceſſary, on account of theſr Smallneſs, but are 
made uſe of to great Purpoſes in the Univerſe, 


W tall be hereafter Demonſtrated in our 25th Con- 


tmplation ; as it is manifeſt from thoſe of Fire, 
mich are found every where in the viſible wang 
W # | an 


| 
| 
j 
| 
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and are made uſe of by the great Governour there 
of, for ſuch wonderful as well as terrible Ends. 
And thus will it appear plain enough, as 1 
think, that in ſuch Expanſion and Diviſion df this 
Stamen, we do not come near to that minuteneſs, 


into which we ſee experimentally that other Bo. 
dics in the World may be divided. Ki 


| = = = > CY wat ao 


Sor. XII. Conviftions from the foregoing Ol- s 
ſervations, 


Wi do not here pretend to determine the man- 
ner that Go o has been pleaſed to make uſe of in 
the Expanſion of his Created Stamina ; we mult 


leave that to his infinite Wiſdom, whoſe Ways, MW a 
herein eſpecially, are inſcrutable, or paſt finding Ml of 
out; nor have we had any other view in what we Wl wi 
have ſaid concerning it in the foregoing Sion, Ml the 
than to convince the Atheiſts, that they had a | 
Maker, and to ſet things in a ſomewhat clearer {acc 
Light before the Eyes of ſuch Chriſtians that are WM is« 
not juſt accuſtom'd to compute theſe Matters af-WM no 
ter the manner of Mathematical Propoſitions ; and cee. 
therefore might find ſome Difliculty in expanding of 
ſuch a Small Stamen to the ſimilar State of a full to 1 
grown Body. | | Son 
Let then an unhappy Philoſopher, who vill not 


— confeſs an All-ruling God, from what has 
een ſaid before; Let him, I ſay, retire to ſome 
ſolitary place, and ſeriouſly comtemplate his own 
Body, and then judge, whether it could - poſſi!” 
come to paſs without a wiſe Dire&ion, that from 
ſo ſmall and tender a Szamen, expanded, filled ot 
ſtuffed out and cloathed with other Matter, a Bo- 
dy ſo wonderfully formed and adapted to ſo many Wl Vol. 
Uſes in all the Limbs and Parts, has been pto- 
duced. What is there in a Watch, and in the 


adjuſting of all its Wheels, Springs, Cc. that * 


— „ «FAQ IEP „ 
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be compared, co the: wonderful Formation of a 
Humane, Body And yet, Wag eyer any Body ſo 


Senſeleſs, or to ſpeak. in ſoſter Terms, ſo deplor- 
ably Unhappy, that he ſhoutd dare to maintain, 
in the preſence of Underſtanding Perſons, that the 
Watch which he carries in his Pocket, was framed 
in that manner, without any Wiſdqm or Deſign. 


bre r. XIII. Tranſition to a Demonſtration againſt 
Chance. 


Bur as little as we know touching the man- 
ner of the Production of Humane kind; yet in 
what we daily ſee thereof (tho! ſcarce obſerved by 
any) there is a very remarkable and ſtrong 
of a Divine Providence, adapting all things to its 
wiſe Purpoſes, and à plain Demonſtration, that 
the World is by no means governed by Chance. 

Before I propoſe. it, I find my ſelf obliged to 
«quaint my Reader, that the Diſcovery thereof 
owing tothe Ingenuity of Dr. Arbuthnot,, a fa- 
al. nous Mathematiciap, Member of the Royal So- 
and I ciety, anf Phyſician in Ordinary to the late Queen 
ing of Exgland, who has been ſo kind as to tranſmit it 
full to me thto? the Hands of Mr, Burnet, the worthy 

don of the late Biſhop of Salisbury, ſo famous and 
not BY o well known:to the Learhes, orld; the which [8 
bas Mr. Burnet is likewjſe himſelf a great Mathema- 
me tician, and Fellow bf the ſaid Society, and has 
wn BY allowed me the Honour to adorn this Treatiſe 
bl. there with. FRO. | ) $44 8214 f 8 | 
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Seu XIV. 4 Table of the Number of Male! an 
Female, Chriſten'd yearly in London in 82 Tears, 


3018 99 
2781 1700 
3247 I 
41c7 2 
4803 3 
4881 4 
5681 5 
4858 6 
4319 7 
$322 8 
5560 9 
5829 | 10 
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In this Table it is remarkablez, 
I, That at Lenden, in theſe. 83 fallowing Years, 

the number of Males has exceeded that of Fe- 

males every Year, It) 

II. That the Difference thereof has always lain 
deen two Terms, not far from one another. 
So that, Res 

III. There were always more Males born than 
the half the Children amounted to in one Year, 


And, 0 * JS du a Fong? 
IV. That the Number of the Males never ex- 
ceeded that of the Females ſo far, that al all 


the Children ſhould be Males. / 


SECT: XV. A Judgment upon the ſaid Table. 


No w, foraſmuch as by Sea and Land Fights, 
by other dangerous Occaſions, and eſpecially by 
2 more irregular way of Life among the Men, a 
much greater number of them do daily Periſh than 
of the H/omen, by ſuch Diſtempers that are pe- 
culiar to them ; can it be thought that it happens 
without a particular Direction of Providence, that 
there are conſtantly more Mex born than Women? 
And (which is wonderful) that there are but 
juſt ſo many more, that there ſtill remains for 
every Woman a Man of her own Age, in her own 
Country, and of equal Condition to her ; This is 
confirmed by a perpetual Experience, to the Satiſ- 
faction of every one that makes uſe of his Reaſon, 
From whence Dr. Arbuthuot obſerves, that 
it ſeems to be plainly deduced, that Poligamy, 
or the marrying of more Wives than one, is as oppo- 
ſite to Nature, to the Government of the World, 
and the common Intereſt of Mankind, as it is con- 
as to the particular Laws of every Country be- 
cauſe if one Man has e I ibs many _— 

L 2 m 
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muſt remain without them; befidesthat it ſhould 
ſeem that many Women cannot be ſo well)imprtg- 
nated by one, as each Woman by her own Husband. 


Szcr. XVI. Th! ff Mathematical Demos tra 
bat the World 15 not gove. ned by Chunte. 


26193; 5; 
Buy r to come finally to the chiefeſt Proof that 
may be drawn from hence, againſt an Accidental 
Cauſe ; ſince Dr. Arbuthnot's Buſineſs would not al- 
low him to follow this Table in all its Patticulars, 
and from thence to torm a-Calculation (which; ac- 
cording to the common manner, would have e- if \ 
quired the continual Labour of ſeveral Months, 
as is well known to thoſe that are vers'd in the Com- ; 
putations of the Games of Chance or Hazard) he 
he therefore ſuppoſes for Convenience ſake + © g 

I. That if an equal number of Pieces of Money b 
were thrown up into the Air, the Chance of WI .; 
their falling Croſs or Pile, as it is commonly called, Wl b 
would be equal]; ſo likewiſe among any equal num- f 
ber of ſo many Children, there would be juſt as Wl 
many Males as Females born in the World if thoſe f 
Births happen'd by meer Chance. 

II. This Gentleman ſhews, that if a, Perſon 
(whom we ſhall call A) ſhould have laid the Wager MI ; 
D, that in toſſing up ſome thouſand Pieces of WM |. 
Money, there would have fallen as many Croſsas WI 4 
Pile, the ſaid A would have had a very ſmall 
Chance of winning his Wager D; and that the 
value of his Chance would have been much leſs 
ro. 15 

III. But becauſe the former Suppoſition, that 
the Number of Males and Females is yearly equal, 
does too much leſſen the Chance of A, that lays 
ſach,a. Wager; Dr. Arbuthnot does again advance 
that in order to make good ſuch Diminution, the 
Shade of A (which is otherwiſe ſhewn to be 0 
mu 
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much leſs value than ; the Wager of D, every 
ould rear, or every Time) is now really ſo much great - 
reg- et, and its value is compleatly ; of D. 
and, VI. This being now laid down; if a Perſon 
+ Wl (whoſe Chance is ; of D) ſhould wager that ſuch 
ation a thing ſhould happen 82 times to one; or rather, 
chac there ſhould be as many Females as Males 
born every Year for 82 Years together; as he had 
wager'd before, that there ſhould be ſo in one 
Year ; they ho underſtand the Computations of 
Hazard or Chance, know that his Chance will be 
be as 4 eighty-two times multiplied into itſelf; and 
afterwards with D; or that there is ſo great a 
Number (as.is required when the double Number 
of 82 times multiplyed by itſelf, and the Unit ſub- 
tracted from it) againſt One; that the ſame ſhould 
not come to paſs by Chance after this manner, 
$2 times together: Which therefore makes a Num- 
ber of 25 Numerical Figures following each other, 
the firſt five whereof are 48357 ; as may be prove 
by the Logarithms with very little trouble. They 
that would know it more exactly, may compute it 
farther! by the ſaid Logarithms ; or elſe multiply 
the double Number 82 times by itſelf, and ſub · 
Le ehm: 
Now in caſe it is ſo many againſt one, that this 
ſhould not happen in London 82 Years together; 
let any one experienc'd in . Calculations! conſi- 
ll der, how great a number there will be againſt one 
he that the ſame thing don't happen throughout the 
whole World, and ſo often in 82 Years following; 


cl and then let him judge, whether it can be be- 
lat eyed that Chance has any place here: For that 
al, his has really happen d many Ages together, and 


sin all Flaces of the World, may be maintained 
J with great Probability, becauſe, that in all Times, 
and in all Places, the Men are expoſed to more 


of MW Pangers than the Homes ; and nevertheleſs. there 
X 3 will 
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sci XVII. The Difficulties and 'Objeflions tha 


upon what has happen'd, according to this Table, 


will be found in all Countries Men for omen, and 
Women for Men, of equal Age and Condition. 


ſoms may make againſt i heſe Calculations' anſwer d. 
\"Tavs far Dr, Arbuthnot, whoſe Brief Remarks 


is ſo ſtrong a Proof of a wiſe Government of the 
World, that the ſame ought fully to ſatisſie every 
one who underſtands this Calculation. But ſince 
ſome Atheiſts, willing to evade the Force of this 
Argument, might ſtart the following Objection; 
That Dr. Arbuthnot, to avoid trouble, * — 
the Chance of one who lays a Wager, that ſucha 
thing ſhould. happen in one Year to be as ; D; 
which does not agree juſt literally with the Table; 
let them know, that the ſale Miſtake that can be 
ſaid to be made therein, is only this; That this 
Gentleman allows too much to thoſe that aſſert a 
Chance in theſe Matters, by ſuppoſing the Odds 
to be: D; and that therefore the Number, that 
accotding to his Hypotheſis ſtands againſt One, is 
much ſmaller than would be produced upon theſe 
Grounds by a more accurate Computation, in caſe 


he could have allowed the neceſſary time for making 


it. This is obvious to all that underſtand this 
Computation, ſince, allowing his Adverſary the 
half of the Chances, he will win if there be only 
more Pieces of Money falling Croſs or Pile, ot 
more Males than Females born, without any Li- 
mitation when the number of the Pieces, or of 
the Children is unequal; and in an equal number 
of Pieces, or of Children, the Adyerſary would 
over and above have for himſelf the half of all 
thoſe Chances which an equal Number of Croſs 
and Pile, or an equal Number of Males and Fe- 


males, ſhould give: Whereas, according to the 


Table 
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y and WW Table (by, reaſon, of the Limitations, berween 
u. which the Majority ot Males, is really "foun' 
a great many Chances, in Which there are more 
tha Males than Females, would make them "loſe ; a; 
4 4 lo ail the Chances which an equal Number ol 
f borh would produce: Which does not want to be 
Demonſtrated tor ſuch as are only experienced in 
the beginning of theſe Calcularions. I thought 
it my Duty to add this, in order to clear the {aid 
Caculation, which indeed is ſtrong enough, but 
was however framed with a Delign of not ſpend- 
ing too much, Time upon it, from all the Ob- 
jections of ſuch as pretend to cavil ati, 
And, all that we have here ſaid, viz, that Dr. 
Arbuthnot, to avoid the Trouble and Time that 
ſo nice a Calculation would have required, 
has granted his Adverſaries much more than was 
neceſſary; may viſibly appear from the Calcula- 
tion, which that moſt ingenious Mathematician, 
Mr. *Sgraveſande (Profeſſor of Mathematicks at 
Leyden) has been pleas'd, after a particular manner, 
to make upon it; by which the uſual Method ne- 
s ceſſarily required in the Diſcuſſion of this Matter, 
ele and in which a vaſt deal of Pains and Time is 
iſe taken up, is extreamly abridged. 8 


Us Scr. XVIII. A ſecond,' and more accurgte, Ma- 
he thematical - Demonſtration, that the World is not 


ly govern'd by Chance. 

Or | 

i T 1s Gentleman therefore reſolving not to 
of WM confine himfelf to any particular Hypotheſis, and 
with a cloſer view to the Numbers of the Table 
d itſelf, in order to diſcover that Number ſtanding 


againſt One, that what happen'd in London in the 
above-mention'd 82 Years, would not have hap- 
pen'd if it had been the mere reſult of ker 
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Cauſes, adds up all the Children horn in theſe 
82 Years, in one Sum together, and finds that the 
82d Part thereof amounts to 11429 ; which Num- 
ber is therefore the Medium or Middle Number, 


which, in caſe there were ſo many Born yearly, 
would again produce in $2 Years the Fae Nut, * 
N 
\ 


. J 7 N i K. 
5 — q 
1 bu * 
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ber of Children as the Table contains 'in its 
e | F ⸗• * 
Finding moreover in the Table, that in the Year 
1703, the Difference between Males and Females, 

in proportion to the Number of Children, was Ml '* 
the ſmalleſt; and that in the ſaid Year there were . 
but 15448 born in all, of which 7765 were Males, p! 
and 7683 Females, he takes the middle Number 

to be 11429 ; and according to this Calculation T 

he ſuppoſes there to be 5745 Males, and 568, il 
r 

In like manner obſerving, that in the Year 1661 ll © 
the Difference between Males and Females was Ml 

reateſt, if calculated again according the afore- 
aid middle Number 11429 ; the Mates of that 
Year will come out 6128, and the Females 

Ir. Ec Bi | 
The firſt Queſtion then which is here to be an- 
ſwer'd, may be propoſed after the following 
Manner : — 

A wagers with B, that if 11429 Pieces of Mo- 
ney be thrown np in the Air, there will not fall Ml ' 
down of em fewer than 5745 Croſs, nor more 
than 6128; or thus; that among 11429 Children, 
born every year according to this Medium, there 
will not 5 fewer Males than 5745, nor more | 
Females than 6128. | unn, 

The Queſtion then is, concerning the value of 
the Chance of A? Or rather, how many Chances 
there be againſt One, that what A has wagef d 
ſhall not come to pafs, if all things depend on 
Fortune? 

SECT, 
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£14 266,A5 * . einen 
Scr. XIX. De Calculation after the common 
: {rad 1b Manner. " IFUNRS v) » 49 


To return an Anſwer to this Queſtion, let it 
be ſuppoſed that C lignifies Croſs, and P Pile, or 
Males and Females, then they who underſtand the 
Modern Calculation of the Games of Hazard, 
know, 

I. That the Binome C P, or M F, muſt be 
raiſed to the Power of which the Exponent is 
11429, or the ſaid Sum of 11429 muſt be multi- 
ply'd itſelf. | 

II. That all the Co-efficients or Genitures of the 
Terms taken together, or the Power of the two 
Numbers, whereot 11429 is the Exponent, yield 
the quantity of all the Chances that can happen 
concerning the ſaid 11429 Pieces of Money, We 
will call the ſame p +9. 

III. That all the Co efficients as well of both the 
Terms, in which we find 4“ „1, and k 
m'*'*, as of all the Terms that are between theſe 
two, being added up together, make up the num- 
ber of all the Chances which will cauſe A to win. 
We, will call it ＋ Wi * | 
IV. That all the other poſſible ' Chances, ex- 
cept thoſe which cauſe A to win, are to the Ad- 
vantage of B, and theſe we will call 47. 

V. Wherefore if D be put in, that the value of 


2 


.* 


75 5 4 

the Chance of A, is p+q D, when A has wager'd 
or laid that it ſhall happen once, in the Money 

thrown up, or with the Children in one Year. 
VI. And theretore the Chance of the Wager 
laid by A, that it ſhall ſo happen, againſt that of 
B, who has laid the contrary (ſuppoſing it all mere 
Hazard) is as p, to p +q"*—p'*, or, to make uſe 
of the Unit, according as it is expreſt in the former 
Qaueſtion; 
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Queſtion ; asx to Ef — x, that is, as the bi, I « 
to a Number which is found by dividing the i is 
quantity of all the poſſible Chances p3-q by Þ; or 
by tlie quantity of all thoſe that cauſe: A ts win, MW © 
and ſubltracting the Unit from this Quotient mul. f 
tipliy'd 82 times by itſelf. rs by 


Ster. XX. This Tedions Calculation contratled. 46 
E96 ' , | I : | 


Arx this, as we have ſaid above, is well known 
to ſuch as are vers'd in the Compurarioas of the 9 
Chances of Games, but it is however very cer- 
tain, chat as ſhort and ealie as the Solution of this 
Queſtion appears to be in Words and Algebraical 
Lerters, yet the nimbleſt Arithmetician, conſider- 
ing the greatneſs of the Numbers that are to be 
found, would want ſome Months to diſpatch it, 
if he would expreſs it properly by Numbers, and 
would alſo be ſatisfyed, that there were no Mi- 
ſtakes in his Calculation. Wherefore the afote- 


ly with the requiſite Exa&neſs, but even the 
cauſing ſeveral very ſmall Fractions, which would 
otherwiſe have been neglected, to tend to the Ad- 
vantage of A, and thereby not to be liable to any 
Contradiction) I ſay, that the ſaid Ratio may be ex- 
preſt by the Ratio of the Unit to a Number, which 
reſults or is found by the multiplying 1441553! eighty 


two times by each other, and ek ot 
| nit. 
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Unit. So that with very little trouble, and by 
the help of the Logarithms, we may, ſes that hexe 
is a Chance of 44 Figures (of Which the firſt five 
are 75598) againſt One, that whar happen'd in Lon- 
Jon in the ſaid 82 Years, would not have happen'd, 
if it had been ditected by Hazard only. e 
Mr. & raveſande, who has computed the ſame 
by Logarithmical Tables, finds it to be, 75, 598, 
215, 229, $5 3, 409, 135, 802, 93: 135, 80a, 
469, 469, 135, $02, 469, againſt One. 


SzcT. XXI. Conviffions from the foregoing Cat 


culat ions. 


No w let every Man that can repreſent to him- 
ſelf che greatneſs of this Number, judge whether it 
js a wiſe Dire&ion, or Fortune and Hazard oply, 
that take place in this Matter; the rather, if the 
conſiders how much greater this Number or Sum 
would be, if the ſame thing happen not only at 
London, but throughout the whole World, which 
for the Reaſons already alledg'd, is very probable. 

This is certain, that ſince this Sum is greater 
than all the Gtaids of Sand, which ſome Millions 
of Globes, like that of the Earth, can contain, 
he that thinks it credible that what happen'd at 
London fell out by pure Chance, muſt likewiſe 
maintain, that hethinks it as probable, that a Per- 
ſon deprived of his Sight oy Feeling, and who 
has no manner of Rule for the Direction of his 
Hand, and therefore muſt abandon himſelf entirely 
to Chance, ſhould fingle out one particular Grain 
of Sand out of ſuch an unconceivable Heap jum- 
bled all together, the very firſt time he ſhould put 
his Hand into it. 
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to mere Chance, ſome alſo that are not uſec to 


dy underſtands. 


dred Thouſand” Millions firſt, with a Hundred 


pen'd, if the Birth of Males and Females were 


* * 
IG & 
294 8 


bo 100 | 4 9 
Bron I quit this Subject, ſince there be 
among theſe Pniloſophers who aſcribe all things 
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> Common Words. 5 


Ster, XXII. Expreſſion of the Number ſound 


$5» 


extend their Speculations to Arithmetic, or Num- 
bers, and to whom the Common Expteſſions of 
Billions, Trillions, and the like are unintelligible, 
and conſequently make no Impreſſion on them ; it 
may not perhaps be unprofitable; in order to give 
them a more convincing Conception of the Number 


diſcover d by Mr. raveſande, F. XIX. to expreſs 


- 


the-Greatneſs thereof in ſuch W ords as every Bo- 


For which Purpoſe we know that when this 
Number of 54 Figures is divided by the Unit with 
39 Noughts of Cyphers following (5. XIX.) there 
will remain a Dividend of 75598, and a Fraction 
beſides. From Whence it follows, that if we, mul 
tiply a Number of a Hundred Thouſand times fe 


Sand times a Hundred Millions, we muſt take Ten 
Millions of this prodigious Number above Seventy 
five Thouſand, five Hundred, and , Twenty eight times, 
before we can come at the Number or Odds 
againſt One, that what happen'd at London in the 
aforeſaid Eighty two Tears Would not have fo hap- 


„ 


the reſult of mere Chance only. 2: 


The End of the firſt Volume. n 
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